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.5JLu q 4^-siJl cJl5 131 r ^l ol^l Lr *^p J 

17 Jl oUSl JI ^1^1 li* .b 5.1 JlSwJI <J 4>^i> j-« aJLJlJI oJipUJI 

4^j>- jil 4 A^>cJL!| ^Jp Fb 0jJaJl (1)^1 .B JUxil oU£| OjwUjwl £jU^Vl j^tjj 

4Jj>cJLJ| ^Jp ojjjil ojJi)l (1)1 SJlpUJ! oJjt ojJwl .C-iSvJl ijj* ^jlii-l Lg^JU (1 )jS\j 
( 1)iJLwJl 4jj>x^xJl ^Jp o y£\ ojjiJl .c^A^S' ( ^y* ^jliM cii ■-^ w ^ ,0 o\jf-\ 

. c jywipli!l ^i^jLa ( j^ ^I |>wI>lLvj (1)1 .0^1 ^-v-SCp 


^ 0^^ * C»w3>» 1 I ^ ^-P O^J^Xl 4»«»vw*J^ b»xl» 1 0^j2_il 


F b = \q\vB sin 6 (1.2) 

(1)j5\j /^z? ojJLl! d)l (^5^ aJ^L^II o^A-a .Bj v 4jjIj ^ajjIjJI d)l <i^>- 

^£^LwJ B (1) L«w\Jp) 17 oUM j\ 4j^l^*o d)^^j 17 LoAlP ^ H*/2 U 4j^Lvw4 

,(0 — 90° (1)Lo^Up) B ^Jp 4-017 (1)b 3 '-Up' t3 4*o^3 ^^23!^ (180° ^1 
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« • ** * 

o^oJt &UU ^Jxtff 

^q,*. ui.ill ^Jx A>. uubibhLt,i.U 

if 


oLit ^8 hLuL^I (1) 

fO^JUUuf'l 4X J4M 

oLit ^0 ljlL 

juai 


i 


\ 




* $ 0) 

u juut 

oLil I 

. 4Xj4JUtJf 


■17 



o^xJf oLft (f) 
4Ajyyy^bI 
4,*,-k. ui. 1 f 

JJ$XX oLil ^0 u> 

.xjf AX* ^lx 


FB — 6^27 X ia *■<<* *b>l * i> 1,1 Pj) C It plxeji wA-JJxt^J ^ a' d ■fclt J^JLl 5.1 (J>i^a> Ault 

*B JLjt* 17 i/s^j^u^J -iJjXcILjJ Cj \yC LsbMi (^jwqxtJ ^uto- ^ 1C PjJ^.1,1 B 

(b) .^L^jV! pbsejl LA* ^ .*<-j g> L)iJtX) S^xJI ptxejl J 3 J^LxJI PJ*& ^( a ) 

. * ^^t i a ^-n t a vll pLjcj LA^rf^^WLUtJLl S^JLlI pLsejl (j^S jlcLUI pjj*> 



JU1I ^3 wbu 1.1 JjjJ*-l 


(T) JUlljUk 

Jl>eil jJL^5 

30 

4-SjliJl O^A-s^jil ji ^j-vwJ^b^O 4j jC£~ 

2 

4jpLp p!^*o ^-4 4j ! 

1.5 

^ b^J*» 1 b) 

10“ 2 

4^wwJ^b-k^ <3L*> 

10' 2 

1 1^ a <Q i 

0.5xl0" 4 


io- 13 

(<L^a*Jl obs^jJJ 4^>**Ju) Obwo^yi £^bo Jl>-Ip 
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0jjiJl A>*JU I^JwO (Jl>Jj Jajia^>- oUM (J (l)jS\J A^®j-iJl A>*JU • 

. ^ ^ w>JpL* 1 1 JUil ^^P Lo^.q>»P („)^^\j A*^wJaL* 1 I 

^1 l^w^l*^ I 0 LS" 1^1 1 1 I ^ ^P A*0^^.^\Jl 0 JjJl yJ ® 

1^<»)»»*P J^2j33 ! | ^ » v v^' 1 ^ ^P yj yj A^wvw*J^ L^lI» I 0 J-^Jl |^wO clS^^^X/w^ 

. 15^>tLo 

A^W V W«J^ Lo*lI» 1 O^jsjj C ^3 1 ^%WWC*^^~ 1 A*0 O^jjjl (^J wXpO ® 

i y^X~*J IpGwtrfP' ^ (^J aJj 2^J^i.1 

.A^lj^l ol^l ^^P AOj^P iwvv^Liil o jA Jl 
A*S*j^M AiSUaJl (1)1 (. Jc*2L!|j A^S"j^M ASllaJl A>jJal ^oj oI AL>ji-l 

(.Jl^tLl a1z2»^I y\^m*J („)! l*»w<*sJa1*^*4 ^jj (^J,2 ^^c*Jwl 0^^ c ^2» 1 ^w*«***^tU 

AS*j^>- AiUa jl AP y^i *)l J&J AP^J| ApxJU olj£| (Jlpxil jxxj . iaJh ^^JaLiil 

. 1 

JlSvJ j^o <3 ^jJjS JlSG ^jjj-o (Jl?xll oJj>~ j ol 2.1 aJ^I^II 

!T J*ojJL li y*jiJ tesla *>LwvjJlj Owb^jJl o J.A aJIj 

N 


IT = 1 


C. m/s 

(l)li iolj Jl$\J ^jJjSCJl (1)1 


IT = 1- 


N 


A.m 


jJl) li y*jiJ gauss ^jl^-l o^^JabiLl JU^JJ ^^rjd lc^ 
1*1 Jj^-I . 1 T = 10 4 G ii^UJl J^Aj>- ^ *>LpvjJl o wi>- jj Ja^Jjj ^y&j G 

.Ajllx^- j^lvsi ^-wJabAll (Jlj>xil 
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^itubUJU JLfc« J& -JjJuj 1.1 JtiU i 

An Electron Moving in a Magnetic Field j 

L&jIwULo ipoU£l <3 ^i*-JM (3 | 

s 

i>^j| o j>-y&j .6.1 JSCiJl J >3° 3^ ^ ^^l>Ax>3l (3^ 8.0xl0 6 m/s | 

60° L&jIwULa i ol^-l J c0.025 T ojIjJLo <JL^- oLiL« Ja^gil | 

! 

. o^jjil ojiJl .xy fj jXwil <j £-ojjx 4 ~*JU | 


r B 

Z^^SSji dLssjl V 1 VI ^ 1 c O^Jj.i.1 F g l/VJ r rl A->Ujtjl A II 6. 1 (_) 

, B ^. . *»1. .. ^ \l J UJJ 4 ^skZLa^ 17 J i .: l * ^ uJL J t 

.xy 


cHj 

§ 

^^P *LOO0 ^^x-***A ^^P 0I 0Jjlll ^S* 3j . ^JLw i l J 

* ~ j 

^1 bwilI ^3^*3 ‘^P^-wJl 4^>tX^3 ci^ ^3^ j 
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8 8 

j Jp ojjjjll I o^izJJ oUl w\jwL>ciJ 5.1 J wLJl .ap! j 

1 ~ ! 
j .6.1 JlSwJi j ^y 2 y y lc^ J-^vi j>^ i^i i)jj^\ J*yi | 

i i 

| 3311 IwL^ ol ^x*j 2.1 £tal*il 4^vwJ^b-iil ojJjJl !4JL*JJ c—| 

i ^ * I 

s ^y^Li aJLww^ yjb j 

| ojJiJl jlw\-io .sU-^ 2.1 aJ^LjJ.1 ^>1 | 

I ' i 

| Pb — \q\vB sin 6 j 

| FB = (1.6xl0" 19 C)(8.0xl0 6 m/s)(0.025T)(sin 60°) I 

I = 2.8xl0" 14 N I 


JLfe* Jj Jtpj+A |Um^ 2.1 

Motion of a Charged Particle in a Uniform Magnetic Field 

ojUo^y . c-jLx5vJl l2jfe J j j-U ^aJL liiJL^bwo J j^s^j <1)1 J*3 

j-A d)Lp“Vl (3 ^J^>tLwo B jUxil ol^l J| 

Lo^<*»P ^>xJLs^ )l ^jlvwO ^j2j B 33f3l (1)3* 31 .6.1 ^z-*y0y*a 

jLf jJaiM jl ^ I (1) ^-Ulj ^wL>tX-wO C4 ^cjL*/ 2Jl ^^X-vvwO Jp 

^3! l)3" 31 31 . ^ * 3 j* 333! oUl L^3 p 3 y 2 ^ 

\>xJL^ 1 ^jUM (Jlpxil jJ ^jJL) Ljli Jgib 

3oU£| (3 3»xjL/ 2J| 4j>-jliM JiLC o3&^ Cf'l2?L2 j o J (3 

31 .Bout — j 3*1 I 333! Jl 313-! 0wLa .3. 7.1 ^>3 

^w\^^Lwvo Lots L^3 p 3oUI Jj 3>t h +,&ll y t ^ > B 3^3,1 olS" 

J y* \^ <2-b-p 0wL^3,l VI cJ^*^ ci^ l)^-3 I j^ 2 s>~ x ^^ 33 ^). 


IJla 


CT^ f 


li^bUivJ . B ,, 


_i ^^JsljJiil (jL?xll ojjk (_j b 7.1 

«w Sjiii oi^i '^~ >r ti) ^ (_£*y ^wo^ji 

.jLJI 
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^uo^LLjlXI JLkJLI 

L^J jLuuu ^ 



^...hui.u jlkJii u 3 .u..i. 

L^J jLuuu jJx *>1 >-(jJI 

>U.M Jjj JJLi* .Wj4ri»JI <L$MjLj 


(_yJLc £o3$^jlJ! j^. - «Lo»JJ (Jlselt (_j_^LaJ 7.1 (_j ^ ■ 
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^U. Ojj*JU o^aJf oLfI 

oLPI ^8 LjJb 4.«,.>i. u>.H 

VIdJf 



i UjlIc. 8.1 

(JI-5C-4 C (J^euIoO 

(3^ n j ^ . < <4 Ljlq 


cJjjJwi i oi i.i Uwb>-j 

^Jp 4******J^ bx>j o^3 A-b^l 
b^*G (^J .b ^^C*0 O 

A**^ \^>~ 4JL>- . \ 

(.Jl £• b y>c*j 4**^^o) 

olb-l IA 4*olwlol AS' j^j 

j\$\ .^^vwJ^bAll (Jb>d,! ^Jp 
^Jp b.^^*<*p ^-wJ^bAll (Jlpxl.1 ob£l oi 
l^Jip (J^>-w\Jl ob£l »/? 11 

jt-j-wji-l ^LJS ^o .8.1 JlSCxJI J** 

o ^iU ^bx^olS* 4IP olb^l 
4 *A*A**A*aJ^ b-xjk 1 1 C b-^l. I 

^ .AS j* *Jl ^Jp 4.0 j^P 


^P b . ^^ vw<-b b*l I (^Ji^tLl ^ ^P [^C) ^y*****A b ^b***G b ^^c*o if-wwA^ 8.1 

^ obJ 43^J^*£ ^j^P_ bbp Owbwl?“ w\3 b^-LI 1 9 4*wa*a**aJ^ b^A I {_X ^ 

jb-vwo is*j^- !bl objib ^^bll ^£**^b*il ^bJl ol c5^ <^bj-^° o^l 

17 ^Jp 4j.^ ^*<>P L) Fft 4*a*w*aA? bil I 0 Jjl!l ^>b ^)bvw4 ,^3 j>xZj 

^y£s oljj^-Jl b)j^b 8.1 JlSCjJI j^° lc^ '(jvB (^jb^Jj ob Uj Bj 

Cjl5 lil Ul . 4^>rtf -A,^j| ^^Xmi L ^ >&a b»x^o I A»A^c»wbJ ApbvJl c^A^bsP' 

j^j j»wl>cLvJ c»3.ApbJl <Sj\j3S ^ OjS^j Oljj^Jl ol^-l Ob bJb^) (J 4jj>c^xJl 
.^^bJI 1 ^^P* ■>»w^*cAJ bJ 1 ^yj yj) (J^jIj Ajb$G 4*0b o^3 ^ob 


^ F = F B = ma 
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^ ^ ^ („) l ^ l 3 ^ l»Vw3 l („) l L « A, - ^*~ 

!^bJl ^Jp ^j5^11 ^jLvJU ^jLvJl (JwUiwJj ^jLvwo 


rmr 


F b = qvB = 

/ 

!^bJl ^jp ^jjljJl jLvJwl jJa3 i. a *,&> ^SIS^j 5kL*il o3j* ( j*a 

mv 

r= HB W 

mv 5JaiU 555-^*5 ^o L:^ ^^bij jLAl ^ki jl IjL* 

^^0 l^wv5(p wi5 ^ 1 ^ ^P* A^s^C-wJ I ^ I w\ji^3 i»*>*vv.^\P <v -»■ -** L »\ -«■ 

1 ^^p ^ ^ kjk.^J 1 c. i?»/? > ^ ^p ap 1 4j^I 1 ap ^**51 . ( ^ *-kL*11 

:JU)I 

v qB 

a) = - = — (1.4) 

r 7n 

^jLJ (oojj^ J(5*y ioj^AJl AJwojJl oj5iJl ^0 55j^JJ ^jjjJl ^jJl 

4P^P* o^j|»-\Jl k.*.^- 

27Tr 27T 271771 




i; 


0) 


qB 


(1.5) 


wLoj>j k 5jjj|jJl 55j^JJ ^jjjJ! ^ojJlj 5 j jljJl 5 p j ~Jl ol ok& ^5 

^cJ yu UJ>^\ J co 5 jjIjJI 5p^J| .jljdl ^ki ck-v^j jl 5 p^ Jp 

j cyclotron ferquency <jjy jlSkvJl ny j i ^ijj^Ji j^*i.' 
i)jJl jlSC-wJl ( jj* ^jj 5JLjk { j^l^ (^jljJl ^IwLfe JJP jj Jj 

.3.1 Ju*2iJl J AlP cij-^0 (^JJlJ 

(JL>t^JJ ^u-wjJlj Lo <-Ajp ap^^ vwkb»A>5 cJ^^ - ^ 51,^1 


https://jadidpdf.coHff^ >ibJ ^ 
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O 0 jlw> (jls <-B 

oU£| 015 lil Jliil ,Jp 

(3 ^a jJb |^5 X j alsi| ^ cJL>tll 

Z5 ja ^JLa Oj5j V 4jli c9.1 JiCzJl 
a x = 0 oli dUJU oU£l J SjiJJ 

jlXJLo . 4Jo jj ^io ip j—vsiJ X ^l! j 

ol5joo (3 ^ ® oj-2Jl 

aA-^ 2^- C ^ ^■ /0 Vy AP^-»3 ^ 

La j j^- i-o^jl->- l) iol^Jl <3 j3~l 
^b33 Jj2j2^w^ . ^ L*1I l£j\ 

.L^b (x (3^ ^ wUp) yz ^^Lwvsl! ^p 

• v JIwUi^l 3.5 ^x>- 3.1 c/^Uil 



JbcJJ i/\ a <: ~~‘~ > jr * Aj i/sPj-uu AjSalLa 

•pJ»3-L>- 


■V± = V^y 2 + v z 


2.1 jj^aPQ Jl*« 

(i) .r o j^sjt a j , // ^j I^ ^Lvw0 ^ Lw^/O 3 ^^p L)^^^>p' ,3 

ip yJ* yA f^£'\ ip^-vJ B ^3^* ^O ^ J —3b3wl 3°^ J^Jb 

jLJwl <.. tf.,r?i J»& nJo*^^ jt-«~>sJJ t5j^loJl jLwi.1 jias <•■ a«/?*> ZijLaiU .(Jo^l 

(ii) ?Jj*yi jLJ.1 ^laS c_i*aj l5j^ (c) ^51 (b) <.(a) <jhJl <_£jSloJl 

<_£^sloJl jLi! jJai ^ ^-j^* OjL® ^ 1'^*1 s y * ^A s 'yA j Ja 1 ^lOji^ 

.^jlOliVl ojL»w« Jlai < tugj ^a (Jj*iM Jbji-1 


ftlalU JLfe» (jIa j^jjjj 2.1 Jll« 

| A Proton Moving Perpendicular to a Uniform Magnetic Field 

| 0.35 T jjaxos ^^JsbJto Jbf J 14 cm U^Jai C- A ) (J jjb ^Lww^ l) ^^y* 3 

j 

| . ip j»j4 ipJ p Lo^*oP 
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J^' 

Uojp ^jLwwo ool IJ-& ^ b^JLsUo !aJLmJJ jj^oj 

. ^-kX** 0 «klX**3 (JU~ l-0^<Sp >1^ j>xZj 


lo^> L^LiUoL ljw<*3 ^1 ikL*il o jjj^JI ip 




J :5JUJ jJLiuaj 


.^Jyhjjju 5jL-wO 4 jI Jp (Jltil lOjk C. A\*j7) bJli I3J C^Jw2jliI 

AP^J i^oJL 3.1 ikUil Jj>cj 


V = 


q£r 

m P 


v — 


J* (Jlill olk*il jt-JLllj ^jP j^lJlj 

(1.60 x 10 _19 C) (0.357) (0.14m) 

1.67 x 10 ~ 27 kg 

= 4.7 x 10 6 m/s 


^Jp (^£5 j-^p oU£| (3 j-& U yj ^r! y* Ojj'UsJl oU jJ UU ?UU 

^^jIjJI jLvll ^kS l. d yg J Oj^j ck?APj-wvJl ^*Ugll*il (Jl>til 

?Uk£ 

cJUxil ok loJ Ojij^kl aIxS" aIiS" OjjiS^J^I ciilioo !ajI>-VI 

bJli lok ,o jjj^JI j*S I JlS^Oj axp ^ Ij-^k Oj-SC ckj-wo ^^kbJjJ 

Ipjk r jk^.11 i. iv?) ol 3.1 itaUil jj .jX^I jk^Jl w. tf a/9\ OjS^j ol 

ol ^XXl~J aJpj .Ojj j^JU ^Jai\ { j^j3j Ik Jjj^SsJ^U V J Bj q y* ^ Oj5nj Ujcp m 

.lllelTYlp JlXSvJ! A^J (JwL^j Oj-Svwc j-kilJ! i. tfy2 j 
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I 10.1 

* jt ^ 


Bending an Electron Beam 3.1 J& 

^wJ^bJJwl jlwLio ^LiJ 5 j j^>dJl 3 

( 1 ) j5CwJl oUjj^SvJl jallll 

jUxil ^ 350 V ojlwlio J^_>- (3ji 

AP Aj>cJ^o 3^ o ^3Jl 

jLvw^ ^iwHoi 3 ^ oUjj^SsJ^yi .oUjj^SvJ'yi 

jj* 1^5* Lg3p oji Jlo ^vwJ^Liil (jU>dl 
7.5 (^jLwo jLwil i. a*,&)j 110.1 ^ yA 

? L g~JsL*ll JUJJ jIjJL> L> (A) .cm 

cH 

oj-2Jl jj5wJl ^jLwij oUjj^SvJl <Jbll \jj* !aJL»*JJ j^ yaJ 

3*^" v 3l^ 8.1 JSCJl 0 w\pLvw^j .4^vw3aL*^XI ■‘.-.-‘.v. < Jjb —3 y^x^j 

. oUjjaSsJ*)U Aj jj| jJl iS*J j-v2j 10.1 

v oUjjASvJ^yi ap^ 3J. ^b>sj bil 3^ 3.1 aJ^I*!! !aJLJJ 

3ji 3^ oUjj^SsJVl APA^Pj (Jbxil 

jLf J JjjaSsJI ^Uaj l^l 3^ 4 -ILwJJ ( j^ Jj^l i. a«yg) dU3j ^LJlU . 3 ^=-*^ 

jlill i>. a«*,&] bJU JUil ojj^SvJ^yi 3 ^^ ol ^y^*~t 

.^—a>Lw« ^y^Liyxj aJLvw« 3p aJLwJJ 

Jbxilj ^UiJ SillaJl Jp JaLa^-l AbLco AjIxSvj !aJL*JJ 33^ 

AK + AU =0 

3 p 3^0 oliUaU A-alfJlJ iolwUj'y I ^ 2 jj-^3Lj 

(1/2 m e v 2 - 0) + ( qAV) = 0 

^^P 3 i >cJ I APA*ww*3L) 3^LL 
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V — 


N 


-2qAk 




Jp ipJuJ! 


l; = 


—2(—1.60 x 10 _19 C)(350V) 


= 1.11 x 10 7 m/s 


9.11 x 10 _31 kg 

3.1 .ip j^ji od^* ojjdvj'yi oi d*yi 

(JUxil jIwULa 

m e v 


B = 


er 




(9.11 x 10 31 kg)(l.ll x 10 7 m/s) . 

B= (1.60 x 10 _19 C)(0.075m) = 8 - 4 x 10 T 


?Ojj^SsJ*)U ijjljJl 4Pj-vJl jIwULa la (B) 

cH 

ajjIjJI ip^Jl 


v 

CO = - = 

r 


1.11 x 10 7 m/s 


= 1.5 x 10 rad/s 


0.075m 

J ^Jp SjjIjJI 4PJiLC 

co=(1.5xl0 8 rad/s)(l rev/27i rad) = 2.4xl0 7 rev/s 
4>c^xJl ^0 lolp 4j5x^xJl odjfc .! iollll J 0d 24 _> ^jJL Jj^Ml jl (^1 

.(A) dr° d-L^>- ^dl 


ipj-vJl Jp IJla cJ?400 V Jl Jl^^cJI J j* ^l^jl lil ?j-J ISl* | 

https://jadjdpdf.colifr^!^ 
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?bjlj ^ 2 -u (Jlpxll jl j^>\ coUjj^5sJ*)U ijjljJl 

(jipxii oUjj^SvJ^yi <j j^>o <3 3 -^'-*^ ^i^>- 3^3 <3 o^l>j3i 

. JpI Jks Li tf «/? * ) <f3 L^*»l ---.-.v.-J ^-wwil 0*Xj& . ^ 3 ^ ^ ^~vO 

^L^2JJ ip^-Jl *>\S” jl J C^k&H L_i^2JJ iP^*Jl ^jU ^-wjJl ^ ijjljJl 

. jJJ JjJu l^wij ^yLJ i;jlj3l ip^Jl jU aJlpj oU i~*jJl jli jbbjj j]»2ll 


^Jdfr 4J9U-JU ^.nu.^L.t.l) d^JDf 
4j^L>j ^ J ■ j-o u^aJL j^uujb> 
^,*.ui.^i jjl>. t«.fc,»a.«r» 4+SjA diii 

>*J-M ^! 


0AS”(_) L^ C Ja.*.*.>3 ^Lp ^ 3 4j^>c»vwG L——JUwUp 

^ Ja-^ojJl 3 <uijJa AlP Lji i)jS\j ^^JabJco (JL^- 3 J^3j 3^C^ ci^ • Q^XjLxj* 

oli <.11.1 JlSCxJI 3 j *° j-^ 

jt-^wji-l I wLj . y& ^J\J ^JoJCj jl 

J ^ ^jf \3^k)l wUp I 

jUxil Jajia,>- ^lw\JUl JuvP ioJj3^- iS”j^>- 

<j-*Si*j lJ Jh]\ 3i J-^d ^5^ 

is” js>xj JjSlI oJaJl Jl ^JAJJ OjLwwO 
4 ^-U-j3I JlSCsxJI Ijjk.ioj^U- 

Uj*>L)l magnetic bottle is^JabJdl 

^>3 ^)Lp l.5^ cLAwL^jSj^ 

lojMJl j^>- \a\a£- .oiljjiSiJlj oUjjI 
3 jt-Si>tjdl 3 oJipli JJL£ IJla 

3^L> ^1 4^1^31 c c5jj^I I 

• 3 - ^ , ^-vw3*! ^3a LJ 

^s* ^JLP liLft jlS” ISI .3S”L^il (J^d ^ iwwJaLiil i^-U-jJl jli Jai-I p-j-vJ 

^0 L—owLft L,.^.-‘.sv.-o l j loi -i/^ ^ 11 (jLs cI 

.^UiJl 



^i/v I* rf < *3^ ^ ■* ^ ^ fola a a A 

C-J JlJJ lLjJ (JLaeXl ^JJ|jJL>- jL.*oo 
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V3.n (J^OI 12.1 

Allen 

(JLsc^o 5j3^5tA laJ^cuIoo 

^U>*r * * ^ 

03 UIJ ( ^.4^L>LULli JUJLl 

*■ , /. ^ i 

.^U» a *tl p|^J! ^^La^cllj LAdc^a^o 


Van Allen jJl jli b>y>-\ j 

) 4 j^^C»vvw 3 C—^ ^J- 0 A^pL^Jo'V I 

( 0 Ujjj^Jij oUj^sa^i ^-Lp^yi 

JlSCju 0 (3 0 j5\JL Js2^- 

.12.1 (^ y* ^3* 

^ I (^ C—I 

(JjJ^“ J^ 1 J JJ-^ (_r^J^ (Ja^ 

(31 {j* JW 6 ^ ^jia^>- cJ j>- 

.O^jJxa (^1 Jj (3 iiLwil < 3 2 -*->J c 

C—LwwO 

^Lwvw>-*yi ji ^ (jjij 

I<aA .(^ \ ^lLoixJI 


.cosmic rays 5J jiCJl ci^*J 

Ju4^2j jl ^SCoo Jlpxil 4Ja^ol jj y>^j iojSdl VI ^lg*>a 

io^-l ^Jw2j o3-& ^j5sJj 0 j^ lw2j jji-l (31 

(3 L^ii 2^3^' ^1 33 ^. : .ya.~ Ujlxp Van Allen jJl jli 

o3-A j-« *j-s^ c2jI*JuI (3 (^j^M OljS ^>5 ^oL/IXj (l)Lp“Vl 

*1 j-s^Vl jl c^Jidl J^3"l aurora borealis L ^i]\ ji-iJl 0 I 0 L/ 2 JI 

(^ | .(^ j*sM 0^1 L-*/2 ) (^ Jl^l 0L -& */2 > (^ 

4^J ^ 0 A^pL^-Jo'V I ^jJl (jli io^-l jl Uwum) ^J^Lll (3 0 J j- 4/2^- ol*Jl 

Jj^>-^ (3 ^-vwo-^xJl JpLjlJI ci .J^UJl dllj (3 

(31 (_^ *^3*^ I 4 ^ 0 (31 1 c— 0 ^j\m^ ^IjlpI 

^jjLiJl jU 0^13-1 0 (3 0 ^S3L a,1?^j 3*1 ^u^JgJl jJg>- 

.4>v2jL>cJw0 oLpL^jj! wIlp wL^Lio jl ^ 33 ^ ^3^'' 
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Jbw Jj l)Lum> Ji 4 aUlU ulfluhl 3.1 

Applications Involving charged Particles Moving in a Magnetic Field 

^ (.J E g^ J C*^ ^ AP.JA*^c»\^ 

Lorentz Sji e-ij-^) a^»LSvJ 1 Sj-^Jl x B A^^wJ^bJco ojij Au 

Jp o jJjll (force 

F = qE + qv x B (1.6) 



Velocity Selector a *>*ji ^>4 

aS*^^p ^ I (w 

0 Jjk l)j5\j jl j*-g-Ll ( j-« A)li tAj j^>cJLo O 

^jJ3S>x^J („)l C AP^-»J I Li <m> 

J (3^^° JLfj JLf 

Jlf a>-. 13.1 J A>tv^^ll d^L&lf'Vl 

J^J'Jl ci lc^ U^^Jl (JJ. ^ (^j-g-^ 

olfl J ^^vw^bJco JLf c(13.1 

Jp JUxil Jp 


4yr y* q cJLS* ISI .(13.1 JSLjJl <J a>cjL^>J1 

Awvw^Ljdl ojiJl olfl jli cjp^l Jl V AP^Jlj 

o^jJl oLf J jLvJl J| (^17 X B 

jL^I ^ Ujup . I l) y^**-*^ (-JE A*j^ g I 
Jl>Jwl jljJloj ^^iJl JUxil jljJLo MS' 

Aoj^SJl oj-Jl ^y ^ J*f »Ju^>o ^wJpLjJwI 
o^^c-vJwl ^%^-w^L-l j| ^L^^pI ajLs (.qE — q\?B jl I a^vwI^L^Jw! o^jiLJ a^Lv*^ 

Ai^/Jl ( jji .^Jlj>Jwl 4a\ s\a JM>- jt-^^-vwO ^-olj J os>- J J j^iJ l)IJjI aJU*- J 

Jp l^woj (.qE - qvB 


^L~u>j*A 13.1 

^/v-oc-^Ji l|^ uu> -iJj^rALj 

(JLsfc^ ^3^9 ^ 

(J^- jJI ^Lsejl ^^ua-^LLjLo 
JUfc^9 LAS T . < 3 , ^a . t t 

(j^>*-^ Ajli c(jA<jwJI ^11 t^selLo 

(jA^-JI ^Jl q E la5^5 lJ! 
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V B 


(1.7) 


£jA cUI jS>cj\ i )jjj j£ ^Jl J QJZb ipj-vJl O^A dillC O^-WVS^-I (1)1 llA J O^-^Ki 

^Jp a^w.J aUiil oj-2JI ^j^SLJI ^wL«L?cdl ^j-JUdJ 

aJL^^I oAA ^4 cA^u^^1 o^-flJl ^^P1 l)^^\j <«4-U ^^P1 <— } ip^*»vj A^ 

^\ lJj>Cj AP^wJI dlU ^ Jil ip^*j i^J^il O^^v^JU Ul .jL*Jl <Sl ^ 

£ - ^ A 04»\^^|^ AP iLj^^CvO ^ 1 L^j^wwj^l cl^"^ ^ ^ ^P* Aj2j jJ^JI I 

.^^JaUiil JUJ.Ij u ^iai JUJ.I owLJo 3 j*-Si>&iJlj ap j-wJl o4a ioUJ j^*j jiU^j v 


B, 


0, in 



,~ t~^t h»LU. 14.1 J^=~UI 

i/v-Oe-dtJ LAJ^JJeuIc* LjL^uaO- (J^aij3 

£L-Juj~a (3^L>- lUI Jull 

(A4Jj |^J (J-^3 
B Q ^ (JU&* 1^3 L-ou-u^Lj 

^LccoQ ^jy3 L-5 L^^fcAOell "~*y **~ (jJI 

<_^ ~l^U \ jv iU» ^ ^j4l 3 <_<L 

•P^Uiill, 


The Mass Spectrometer ai^aJl^Lb^ 

oU^j^I ( Jw^ ^Jp a_Lx5sJ! J-o^j 

jLf>- <J cij. L^diS* i^ 

oUjj'yi j^j a4x 5\JI ^ULJa^ 

U AP j **>wJl jA 

o( c *^vU-l cX& Jc>-w\j ytj v ipywJl 

oU4 aJ B o Ja.*..s<fl ^ ^ **3aL*^-^ 3(4 

^A AP wJl ^Z-*A jA ^^vwJaUill (JUtLl 

jU^il (Jj^>o .14.1 JlSCjJI 

C. ^2 ) t LJ ! ^ 1 

^Lil5 ^1 J-* 2 j (1)1 JlJ r La^J ai ‘j 21 - 5 

(l)li Ajj>c^xJl A^>-ja oU^j'yi OJlS ISI .P wUp 

^3 J-^ lc^ cii 

iJU oUjj^I ISI Ul .14.1 JiUiJl 

( jA .^ujl cUj^Jo ^JjuiJl (l)li Adj>c^xj| 

Jp m/^ i^wjJl ^jp juu (1)1 jiUj 3.1 iJ^Uil 
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m rB 0 
q v 

s- 7.1 

m tBqB 
q E 

.Ej Boj B ^y> tAS' as i— jS>c}\ jias >.. jj-uLaj w/q i— cl jd> 

*q 1 . , jw^^- ^ ^ l )^ ) i t ^ oUjj^I jj Ui) wbwL^-U Jj5vJ! LU-p 

. 4_J Cl J^SGl L-^vvO w\jw\^- AjL jJaJl 


£/m e ij-wJ 1897 ^l*Jl J (1940 — 1856) Thomson jj^> Jb ^il*Jl ^li 

3 15.1 JlSCsxJI .oUjjiSsJ^AJ 

AjiiaXa oUjj^SsJ'yi c»3j-Cj ^ jjlSvJl ^*0 oUj^JNl 


jl^jLo AjIjJI j*Ju .^jjwLoUdo u ^iai (Jlpxll 

cJI j^O^y I {j* .OJwwvJjjls 4 -JoLJo ^P Jj>c-wvj ^>c^w0 ^P ^Aj^Jo ^P J J^2^JJ 

Lg-Tp (J j^2jM ^lll . A-LxSvJ 1 ^3| AJj>c^xJl A^vJ wbw\^- jiUj t.Bj E A^o till 

.^ 3^1 i^ww^s' 1 C—^ 3 *-^ 4j ^>cJi 0 w\^ 



>$jL£ 


a^LbMbO jA *Mj**Ju (qJ 




4 tillllM 


OjLuuua j^, 



-O-B— 

C J ! i h> ^LsJI (b) .e/m e ^^ujLAQ^a LJ I 3 it (3.) 15.1 (J. > <t Jl 

Cj^m>- ,'t-)^ jJL) liJUI^d (*JL*JI (_^l«_JI 1 eg j jrt .1 ^ 

.Fr a nk Baldwin Jewtt 
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L .n jhlioflll JbflJI;JgUI JiOflJI 



The Cyclotron jjjU£a*Jt 

2/^ oj^P l) j joLSC^J I jl Jj>c-*il 

4jjj| ^oLaill <3 i^-LJl aIpx^J.! o^^^wvvs^-I . !jl>- iJlp oLp c^l 4jj^c»wil 

-wvJ ^ (JU>c^-U 4^0L^ 5 jjjj o*)LpLij L^lwi^-'y oljJJl 

. £^>UJlj ^j^3^2LlU i*JL« 3 1 jj* ^Lo! 3 j j^JlSLJ! oL^^vvi.1 




.o jjLLsl^wJi 3 <*p s (3 ^£-*-^ljjj ju>dij u ^iai <jL>di ^jJl 

2^c»**3I £31 ^ 3 'Q'p ®j.^Ls ^ 1^ la^ 3. 16.1 1 

ojjljJl i.A yalj Di 1^-2 p I3ij D jj>- JlSLJo Li jCjjjb i. tf> ^jCjjI^- 

^Jp J^Lp 33jj j3 JL^>- (j j& -iolill ojjljJl D 2 (3j^^ 

axp L)j 3 3ja^-j .-Up .^^Lp (_£3j*<*p ^%Ji£w0 ^^wJ^Lwk^ jLf 3ja^-j 3 D 2 J Di ( > j\j^jIjJI 
i)jj*yI L)ii Di AlP ( j^ij (jrv Ji\ jJl J&-\ 3 jS* j^o ^j-o c_3 jilt) P ^iaiJl 

L^wL^P^ Cct 16.1 I Ja.tf.*.L 1 3j-*>* ^ I iaji* L) ji» 1J ^jl3 C. A */? ) jLw*s __1 

772 LajIwULo 4-JwOj 0 (3w\i L)j5\j L/vj jjljJl ^L^2j> 2 /u ^1 j-3Jl (J,J. (Jjj'iM 

^^lllj jjljJl j (Jj^- aLoIS ojj3 4-Jw0jJl 0 jLill J-A T l)I <*2 **-p- 

(Jj5\j 2/0jjljJl ^L^2j ^Jg,3 jl (3ji Ja^-v^ j%Jo .5.1 aJ^I^Hj 

(3| 2^3^2 ) w\_>-l L)j^Vl L^-3 3^10 ^1 ^tJwojJl SjLiJl J^A->- (3 
D2 Jil J^>- aiP Di Jj 5C 3y Jw> j*J lil ^-Sfl 

wbo .qAV jl4^5" j>- 43 Ua Di Jl ^1 j-3Jl j*s> ^jLwJo 2)j^^I 2)U <»AV jlJioo 

OjJ^I ^P j-wO ° l. tf *,/g) C. tf yg ) jL^-vwO (3 Di J L) jjV I diJ^ 

2/o ^3Ji l 53^^'d L)I L)Ls 772 LajJJ 4«Jw«j S jLs jj j^o ^bo .o^l^jl w\i 

2^Jjjlw\Jl ^3^ 4^Jw0jJl 0JviJl o 2-A g>L,^g)l 4Jai- .2^jjl^3l ^L^Li 

(3 <A^s>u aS ji~-\ j* JUvJ . ^1 j^Jl (J^Aj>- jJ>-I Juc>txj Jjj^I ^yJcoj ^ jj>-l 0 

c. iLyaj ^w2J L«wUp .(jAV ^jLvJ 4^S*j^- 43Ua Jjj"yi c^-w^x5sj 0 c. tf »,/g) JlS* 

i33u 4.1>txil oL jj^I L)U ^jjIjJI c.*Ip jJl ^23> m«/ 2 J LoLjLvwo jLwi.1 jJa3 

.^jj^-l i>c3 J^U- ^j ^UiJl 
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cP a ill JJLc ^ 1C ^ ^^uJt (3.^) 16.1 

cLJ^LLLo Jl^ * D 23 D 1 L^Jb D (jAlLalaij 

^0 jh .^-1 (^3 4 J 3 I (b) 

*1934^Ljtll C; ^M.S. Livingston O. Lawrence 


c. A»/?)^ O I 4P^pP 4»L^ww4 k I T A^^a I o^LflJl ^^P I ^j^P* 0 

.(5.1 itaUil ^D^IjJIjLII >i 

^ j£ Ljcp oI L^-wvJ^5sj ^xJl 55"j4-l 4 SU 2 J ^u^ljj (JIxiSCoo 

l)I 3.1 aJ^L^II ( j*a .R J>\$ (.. a*,&\ 9 * Lp jJl jJa^ c. aa/9\ Ju l)jj45L^vJI 

:^li)I Jp J aSj£A Silt jli aJLpj v = qBR/m 

q 2 B 2 R 2 


1 

2 


K = -mv 2 = 


2m 


(1.9) 


ioLg^pd)li Lo jJlj 20 MeV ^p 2) j oUjj^I Sill? Jj Ljjp 

I I ^ <wvj ^^j2j l^j^) Lg^Ap 1 l */? 4-1 ^ g 1? 11 

2S" y^j T 2)1 <u^L*Jl oUi^-^Ail c.eiJl . (iLw\3~l ^ ^^a\A ^j\^S 

oX& ^jp ( j^*j . J^Jail wLg3-l (3jJ c$^4 ^ oUjj^y I 

(3jA ^0 oU^j'yi ^JU j)«)gU w\^3-l (3j^J ^tJwojJl ojajLJI JowL^J aISCxAA 

.j^pJaJl ^y^ASj jJail JLgj^l 
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(J pj JlPx^co JjI 4j^y 4j£jbJl 4^>-Ul ( j-o iolil I 

I 1^3 w\^*tJ^w* 3 I Jl C—4 Ip ^-wvO —3 <MK } ^ ^P 

o j5\3 wLoJJo ^ 4-« Jix^w*ll ^Ja^o ^5sJj 4^JaJ( OL^IalU 

ioLp- j*^J (J^>\->- iLJji-l cj^A^x-^LI .jj^JSLJI ^Jp Lg-LoP 

.synchrotrons j j ^ j^Sc^Jl jl <jljjjJl J^*il ^L> 


jLu 4^ j^j ( ji^ Sjj^l ^MubUilt 4.1 

Magnetic Force Acting in a Current-Carrying Conductor 

l ^ («J ^*-***^'1 —3 L^wCaP 0 Jj?x-ww0 ^»*«***^^ ^^P ^^J*-\j 1^1 

0 ji L^jI ^yPyfCj Iw__3 jLo <Ui j^J ciiL^O (1)1 <<_> jjdwvi.1 J^p 4jli 

^ 'j >3 ap^o-^- ^p ojLp ^Ljd! .^^vwJa(JL^~ L«<-Cp 4^*wJa 

jUxil 5JjjJwl ojjiJl jli 4^Jpj iS*5Jb~ <j 4j C— 

JJL; oji JlSG Utj^ ^ j^h <S^ dJULJl ^Jp 

<> aJ^wC^JwI oj-^Jl .c^-i-l-v^JI jlll ^g^3I c3^ 

. ^_3»l»vvJ 1 C 1 J ^^ 3 C —^ 1 OwLA ^ ^ l»v^2»0 UJLP Cb_AJmW«J I ^|j2^0 l -) a ■*■ 1 
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j^l.| ¥ Lflikix 

oLif j9-SJ U,v.*^ 

atit j^SJ LojJ-c. 

jLu ^JLLa 

tlLLuuJI ^jLLLlI 

^LLuJf 

.^1LLjujJ( 

•^'>i 

/ILyyJI 

>‘ii. ui.H 

diouJI - ^ : J 

- .^-oji 

jL-*-JI tfJj 




\ 


B ; , 


/=0 


r 

X A 4 

: x x^ 

x x : 

: x x 

x x : 

: x x 

x x : 

: x x 

x x : 

: x x 

lx 1 *; 

: x xj 



l 


B:, 


r x x * i 1 

fjT| 

x x >k x 

X 

X X X X 

X 

! I 

X 

s?- 1 

x ) 


/ 


□ 


Q 


Cg-fcJjfOl (jjjULJ (^X$ (^) (2-) 17.1 (3 ^ JLJt 

JUdl (jl CoO- (j.a-Ar*IjLaL^JJ L-Js2-SJI JJuC ^9 4j jjLaJ-J U (cl) 

(jr J^JDIj X LJjj.^iall oljUl) ^OeJu^aJI ^JLc oUJ 
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dLL^ £ U , S ,.19.lL^ 
(JL^o jL*j j 


<ju y-a OiJ-fr* jW> ^ j^d (J-^J^ 

l)j 5C .a 17.1 JlSwJI <3 \^ <Jl^ 

^P (J y>-jJl ol^-l <3 (Jlpxil ol^-l 

. 4 JJJ 2 H oUj jll 4 j 1laxlI ^la^jj <1 >cjL/2JI 

I jJi^ (£j Lwvo ciiLwJl <3 jlil jLxJl L«wUp 

<3 j-^ 4-*-s^J (3 c5^d jli 

0^1 J dlLJl J jlJ Ujcp .b 17.1 JiCiJl 
J5CxJl <J ^ay> jA ^ (JpVI <JI 
LI .jL»Jl J,l cJdJLLJl jli c 17.1 

J-L-Vl Jl Jp^I ^ dJLLJl J jLxil oUl jl5lil 
jXLAl jli d 17.1 J^vAl yA jA 
. jwJl J| 


jlLJl {y> LkJil^ll ikill jl jLipI JtA>- ^ J-waidL j->Ji 4 LL JLilA j^l LfO 
jAs ^ B |»lfl“» a Jbf J / ajIJiL jLj Joj£ A 1 g»la(?a <L-Lvt«j L, li> 

.18.1 J^cAl J ^^g 

.qr d x B ^ r d cJI^>jl ii j>*Z ^1 q i>«Jjl Jp aJ jJull A~~JgL*il 3jjjJl 

<> ^J-4' <?^d X B 0 ^Jj j I . -’^yAl . ^C j«LLAl . U O^J^i.1 A»d^sj| O^jjl j/ 
AL y& jlLAl ^ lga>3 jl . jJLLJl ^ Igtf-o ^-Lp J o<^>“J a^^A? 

JS3 olx>sAJl iJiP jj& n jl A~>- tnAL jji3 c_ij^. ^Ja2ll IJla <J oLa«JJI ^JLp jli 
^A L Aj^lg jU-^o ^ lgtf ^ (^1^* ®^3^*^ aA^J| A^^wJgljji.1 O^jjl jli aA_P^ . 

ijbdl^pjljp 

Fg = (qr d x B)nAL 

AP(^^531 jLAl A9 jA«j AjbtlwuVlj C-W<ljw« A^j>ljj Ajt^a jl Lu5jw 

J-^agA IJ 4 -J ./ = ft^VdA ^ ^jAlj oL>sAJl ol^gjl 
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F„= ILXB 


( 1 . 10 ) 


. <J J- <3 jt-^^-vwo dJ-L^ JaJb J^iaJu A^ail 

JL^- <3 4-^XaXLo Aj>-Lw>5 aJ j^JiCwo jfS* JlSs-Jo aJ cilL^ jy^\ (1)^1 
<> a)^w\3*^ 10.1 a).^L*X! .19.1 1c* 

.^bdl ^ (JL^- cJ C^S (J^l^ A^>tX>3 aJ ^£JLa 

dF B = IdsxB (1.11) 

.19.1 JiCslJl J dsj B a^jL^JI U-jU- JjiC dF B oUXl jl 

l)I luSCoo d)l (^1 .B ^vJ^b-iXl Juwb c-4jL^- l 11*1 aJ^L*XI jLj^pI ^Ss^j 

c jLj A^i j^j dXLo j^ziS' aJ jwLwo A^olio oji aJMju B ^vwJ^bJJwl <JL>cXI ^j^j 

dXLwJl j+/7\& (3^ ^ l)L owUp- L« ^\Sl ojll! (1) 

• dXXvvJl J Aj^)l^>3 (1)B LoAlP 


jl ^l£, o^j^JU 4duyiJaLJm o^AJI 
j9-£->9 /dsxj ^4ds jla-Ld 
■4,»>i>AH j-0 ol AH ^ 



aJ ciULoj ^Xzljla 19.1 (3 ^ <Ut 

4-jcS I'olalLLo J^C- (J- ^ *« 


JUfcA J I jLj 

(Jl J?j^-1j B 



♦ (AX***, xWLoL^Q 5^3 


Jp ojjjXl F b A^X^Jl l^*X I ojJlJl c-jLvvJ* 

a^Lo^p *1 ^JL 19.1 <3 ^Xl ^‘XXLwJl 

Jp cilLJI J> Jp 11.1 ibUJU J,lSodl 

:JUI 

d? B = I [ ds xB (1.12) 

'a 

5j1^J|j ajIjJI ^^IsaI jj\ii: bj a jl j^>- 
^I.Aa 3 jl3 J,lS3l ItaL^ ^-l^>“lj ^^jjj IS'taU^’. jll-wjJ 
^o (_^jJl (Jl^fAl al^lj ^wJsLji.1 (Jl^fAl 

^P ^JaA) (\,\ 4 J 2 A 1 ^_al.T.'^- ds 4^>tXll 

.dJLUl 
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3.1 

k— 1 . A^cj2-k^2Jl ^^P* 1 oUM A-^t & 11 Oblft ^ ^ S' 4*<3 

(JUxil oU£| Jj* .Aj>t d,/?U ^Jw<iJl 43 LM oU£| (3 A^wwJ^ljJco oji (3i 
4^cJl*^2Jl [^Cy ^y+m**+A (b) l ^-ww>J I 43 I oLrf-l {% y 4j>r d 11 ^Cy y^^A (3.) 0 jJlll 0 w\»A 

(d) l4->r d«/?!l ^jL>-^ (3^*^ (c) C^J-iwJl 43ldM ol^-l <3^ 



^JLc ia*.<<* *WL*Jt-tJ 


dbejl ^2L*)\ (JJ* ^2Zm1,\ 

S^JLlI^ CLA^C-L^all (JJ* 

^^&1! 1 c. ^WLo>-U 

J^jJ! dL^cjI ^otlll 


♦LAStt h. ^W 


Force on a Semicircular Conductor | 

/? L&jJa3 1 . a yg> Ajii^o 0 ^jI3 1 . d *,g\ JlSw> <2XL-*> | 

s 

cxy ^ jiwJ.1 J cilLJl ^JL ./ jLo L^J | 

y yy^~ oUlj j 

~ 8 
I 

0 ^Jl cUMj 3‘-^>3 yA y& | 

C—l-L^d I ^^-d*k*3k! f* ^d^*! ^ ^P* 0 Jjjil 4^VW<J^ l^-^i* 1 ! 

f. t 1 

• Uiji *j3-l J^J | 


^ * n 

0 jj^il F 1 0 ji!l jl Apxj <>_>^v^AJ ^5^3^ *^31 Swip-li ^ij^tiwoL :JLil j 2 J j 

1 

(3^ ®^Jj-^ ^*2 4 j>t d «/9 11 Ji <1)^^ <2-LLvvJl Jp j 

_^ ^ 1 

0 jjdl ^^0 ^lw\jill f*2 0 J* .1 cJ^?*"'-aJ1 oL^-I dXLwJI ^^3 i 

** ** ** i 

?^2lA\ *jJL| ^ J>I L5 ^il diLJl Fi I 


^j-wJj ^vwJ^b^o (3 j^d Jl^L^o LjI iaJL^JJ c 


0 jjJ>il A^dSsJl 0 jill 12.1 Aj^lsd.! j>wliclJ jl Ld-P I3J cjj^>c-kLo 

.dlLwvJI ^^ji.1 *y^-\j ^Sivvi.1 *j^-\ (j-* ! 
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.dlLJl y* I ^ jlSC* J5 <J B ^ 4_o j^p ds jl ia^M :2JLJJ JJl^ 

• 1 ojjjll ojjaJl jIwULo 12.1 £tal*il 

r b r R 

dF 1 = I I dsxB = I I Bdx k = 2IRB k 

-'a -'-R 

ojiU aJ^LhII <^S^j 5j lwX_J\ (_J ^Jp ojJjil ‘U^vwJsbjJ.I ojjjJl .sl^-'y 

: JUI j>bJI ^Jp 20.1 JiCjJl (J ds ^Jp 5jjjil dF 2 i^JsLiil 

(1) dF 2 = Ids x B = —IB sin Q ds k 
.^bdl ^ p ds *-L>o 20.1 . 

(2) ds = R dd 

k 0 l jA 0 4jjIjJI ^Jp J^lScJl *\j>-\j (l) 5JiL*ll (3 (2) ^2 jj^xJ1j 

Jp J-^>^ 

z 1 7T z 1 7T 

F 2 = - IRB sin d ddk =-IRB l sin 0 dd k = -IRB[- cos 6>]£k 

2o 2o 

= +IRB(cosn — cos0)k = IRB(—1 - l)k = -2IRBk 

^ujjuijps^i .(Jltil |3 j& y& ^j^ 2 -L>tLwvJ 

4*olp 4 A*/9 ) . ^yA-> S0j-5j! jlwLio ^y^ ^ cli-LvvJl y* 

^ cJ^j^ ^^ 4»^ <_H-***j i 1 f'^5^*1 ^^P 4^»w^>JaL-^JkI o^jjJ 1 

^ia yj cil-LwvJl y& &y^-\ ^P o4*wvwJabw*Xl o ^S3 LwJ ^t-ia^wO 

4>c-Jo + f*2 = 0 l)I o J^S* .jLjJl j!w\JLo ^vj2j 4^i y>^J ctl-LvvJl 

4aL**o ^)Lu 4jli->- oyjil 4^-LSCJ 1 4^^wJaljwiXl o^jjJl d)i ^Jp 3 4>jIp 

.jjLs^a (^jLwvJ ^lar«/0 ^vwJal^o 
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fdalU Jbw JSjLu 5.1 

Torque on a Current Loop in a Uniform Magnetic Field 


4*3 ^^Q«J '3^ 0 I l^\ L». A ^ 4.1 9* 


ll£0 l)^Ij cbjk 4 j|Jj 4Jaj3j ojJkUiJl oJjfc jwCJ ,^^*J^bJco (Jb^- (3 -v^ 

. ^£***Jp ll**o Jb^- (3 4PJ-* jW* JP C lj^l ^rub) j-> 


^JLc 4.*.Au.fc.lr>L>.i„o ^ 

^xJLjf'l jj jb-d> jtf 3 ^ 1 jbLtJLjtt 
.B y .Aii.ilI JL*JU 



JLkJII ^-Lc 4 $ 2 jjL yli ll 

» ♦ 

09 JL jlj LJ$ c| .ui.<.lr>LL.lJLf 


F4 9 F 2 iM.ii.lr^U.i.l I 

4 9 2 f ^Lc jljJjp 

4ilfj^l J-CJLj {>}£. L*4+4i 

.bLcLujJI wijLfl-c, oLil ^0 jlj^j 



-O - B— 

*‘ i (^Jbi^o jbj ^6 A ^ jr -a* ia 1 a ;,i a la c 1^1 1 r. (3.) 21.1 

LA^.S.ltl ♦dULuJI ( j*4 4j 2 (jA-jbjbseJI laS i^r.D ^vjb^ JL^JtuQ (b) .^lalLLo 

2 dbb^all ^3 J^lij J)La*4I ^ 1 ^ lA^OT"<<^ fl.xxtl 

jLJI ( a JJ*-4J (JJ* {y^\ C—^jb^el! <J>^I iA^c^uLuJI O^LojI Lai (.db&Lsejl 

*dil£, ^LstljVI dUcj! (J* 5A3 4 dJULJI ^jUI 
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2 ~ww£ ^ cJ ^y ^ 4j w\^<j ^^ S' ^\^p| 

^Jp y y* w**o ^3 ^1 *X>-y ^ .3.21.1 JiC^Jl / £zy&y& 4jll4“l ^jlwwfl 

d)li *u!pj c^^J^b-iil (JL>Jwl oLjI^j 2^SCLwvJl yt^-& l)V 3jl d^jLM 
d)*y 4j 2 j-^Jh ^jjiJl .d/ujli-l 1x8 = 0 

10.1 aJ^L^JJ o jjiJI o3-^ ^j!w\j 2>3 .(JL^xXl ^Jp (1/\-o^<*p ^ujL4-I 


Fi-F\- laB 

21.1 JlSwJI J ^ 4 ^>rg.,^il ^ jii-l oU£l (J j-^ 2 dU-vJl <Jp ojjjil F2 ®j^l oLj^l 

U^Jsj 1^1 .4^t tf«/? ll ^Jp Jj^-^Jl oUl 4 lLLLvvJ! ^Jp oJjjll F 4 . o^jjJl oL^-I^ C3 
d^JjdiJlj b 21.1 j-& 1/ 4j 2 2 ^jL4-I ^y bjli 3 d^° aJLLM 

d/^L^I ci (djy^^l l)I J.JkSv^xJI ci F 4 j F 2 

jjJj l)I l^lSC<*j lLwJ>cj O Jp ojS^jy* 4jLLA-l OJlS" lil .L-Alx^ ^^^LiP Jsj>-j 
oU£l J 4 J 2 LU jl jj^ um^j torque ^\ j^JI d)ld^jiJl d^L* <l)li clij^>- 

y& Tmax 1 ^^P SjU± . 4pL*vJl cP^)1j2P 

^max = F 2 — + F 4 - = (/ aB) - + ( IaB ) - = IabB 

\y^>A 1 4^-Lwsll (1)1 d^ww*“ .0^3 ^Jl^J ^/2 O 1 (Jj^>- (1)1 

ijlill j^Jl <Jp ^1 j^jl ^Jp ^aSI jp jou d)l LxSw bJli (,A = ab ^ 5iJbU ik^ljj 


= IAB 


(1.13) 


. 4ji14-! y*^*A> Ljlj^ ^ L^i 1 (^Ji^dl 0^.^O L^wLaP ^ m \ ^I ^^P £ 1 

y* y^ [? 3 <w^jL4-I y* 4jiLi-( wL^Lio LowUp apLJI cpjL2p 55"oLrf-l 
£c^2jj Ls^jI <^30 j-SJl oUU^l d)li c jLiJl ol^-l ^j-v^Ssp 1^1 .b 21.1 JlSCxJI 

.4pLJ| cPjliP (j-vip ^0 (jljjjJl 
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(£ j^-vwo ^p 0 < 90° 5jjIj <JL>Jwl d)l dV\ 

yyi ( J l? ^ .22.1 JlSwJi jj* ^ 

B ^vwJ^lliil (JU>Jwl (1)1 llP^ A^J^La J^S I 

d)^^j 4_lLA-l 0 wLa .4^ 2 ^p Ij^^o-p 

ojJL 2)1 < 4 ^^ ^*3j F 4 Cj ^jiil 

^xl> Vj Uj^w\_>-I ^*_L 3j 1 ^Jp 

^l^jjiJl \ c ^oP (1)V (^g^P 

4j 2 d^jli-l ^Jp d)ljj jJ d)bdJl FF 2 
JlS^xJI ojLi^L .a1?a) ^1 <J j>- ^3p 

O 4Jaji)Jl Jj^- f *2 —I 0 jJLlI d)l <Sj 22.1 

J y>- F 4 Jo jiJl ^IjS JilL .(£/ 2 ) sin 
F 2 = d)l .{b/ 2 ) sin 0 UlJ cijL -4 0 SkSJl 

J^»jp jlwLio (1)U c/m = IaB 

jJfc O ikiJl 


4-fliPf ^U, j^-SJ Uj-La, 

JL»JLI £4 Q *u$lj 

a^aJI £lji jLi .^.,i»>.«.Ir>U.t,U 

( b/2) sin 6 $■* 

22.1 

(2 —*• -" 1 N <_2 i/2LLssll laS^- 

^Jic 21.1 

IA « f» 21-J 'Vy\jJI^ t * C I'* A 1 

.c^uLiJdijUd.i^! 


b b 

r = F 2 — sin 0 + F 4 - sin 0 

= IaB sin 0 j + IaB sin 0 j = IabB sin 0 
= IAB sin 0 

i«Js 2 ^1 jij'yi ^Jp jl 2*^x2! sJLa jj .iiU-l A = ab jt (2~>- 

^j^wj 2p 2^^^-21 2^ t Lx*J.l 2t-2^ 0 \~q*\*S' IAB 

Ujlxp I21.1 J522JI i2iL« 2 ^JJ 90° 

.0 = 0 wUp ^1 <uil^-l ^2^* t U.2.1 2^4^ 

2u 2 ^p^p^' 3 4jlL>“ jp ^j^ii i ^ ^p ^p i ax^^ji 

.JlsJl ^^s 2 l Jp B ^ ^ '•' '• 13 

T=IAxB (1.14) 
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Lo22.1 ^3 4->cxl! A d)l <!**-*>- 

<3 'k>z-J ?jil ^woJl jJl Owlpli A As^l il ol^l w\jwb>^J . 4jiLM ^jLvO 

d)U c4jiLi-l <3 jlil ^^j^SCJl jLxJl oU£l (3 i3w\j c_iL Lowiip .23.1 Jl^xJI 


Ji>. W>I^UUULJ ( f ) 

• Mj 



AiWlxH \J dLdejl *A pbejl *A_JwL2s~3 Jw2i O -LC. Ls 23.1 (^>.^~~\.m 

.A pUejl (JJjJu (^ jU 


ol^-l <3 3>J. Jujr 4^iLi-1 l)I 22.1 JlSCxJI .A ol^-l 3>j. j^-^i ^*^7^ 

.(^vsJ^Lxiil JUxil oU£l jj^ ^ d)l IjjO 0 ( j^2ibJ 

magnetic dipole lJmJI ^jUj IA t > c-3j^j 

liiUJlJ ^ydl ULp-l <lJip jHajj Ji->4 J J^jdJ momentum 

Ji = IA (1.15) 

(1)jSCa <wiL« d)l5 ISI .(A.m 2 ) jjb SI ^ll*Jl c ~>\*\>-jJl ^UiS <3 ^jLj o^b>-j 
jj* c-iLJJ d)li a^-LvJwI li ^Jl oLiLi-l N sJs* 

neon = NIA (1.16) 

jlJ 1^3 j^j 4jlL>- jjjil ^ LxxSCoo 15.1 4J^l*il ^Iw\j>cX^oIj 
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:JbJl B <JL^- (3 

r=pxB (1.17) 

t = p x E jiibj Li bJu ^jj a^jjJI !Aii>-^b« 

•CLr$^ ^Uj ^ p jl E 0.j4r> <Jbf J L4j^ cj^ 3^ 

4^wvjJL) B <Jb>t^bJ 3^ bJl j*-p jJL> 

Lui bJl jt-ijib 4 jI 3^ o j*>Lp .ob£l AjLaj>^ji z=JixB aJ^UII jli ciiUJJ 
Li b-Ls/?jJ ^1 4j>c-jcJl ob cJlSCxJI A^hb**,*^ aji bA- ^33j*yi ^jp' ibb*^ ^Lijjob 
Jajo oUUl A^^jlp j jSb« c-iLL I .JlSCju ^b AJibb L^jI Ajjji>*ju 

ji Ln^lj^ Uw\j>-j ^j*JL! 16.1 aJ^L^II 17.1 itabaib 

JL^-j <wb?3 ^bb <j j5b« ^Ui) jJl bibb jl Aj^bwJl ioj^g^LJI 

(Jb>d! 3 ^ybo oU£| 3^ ^SLbJl oi.^ IqJaI . U — —p. E A3 *)b*Jb ^b-*^ 

(JL^- 3 ^*bs ^bu l/° ^^UiJ jJl ASLb l)j5\j Jiib . U ^J| 

liJbJl A3*)b*Jb ^2juj ^vwJ^biil (Jb>JJ 3 ^wJajgJl ^ybb ol^l 3^ ^-vwJ^bJco 

U = -p.B (1.18) 

ob£| 3 boJLlP U m i n = —jLlB A3 Lb aJ ^LbJl jl A3*>bd! ojl& £c-*s> jj 
^ Jl J^ij bowiip U max — -\-juB 5i Lb Jp| ^LbiL) i )j5bj .B ^*^bb-*il <Jb>Jwl 

.B ^vw^bbjil Jb»xil ob£| ^j-vi^P 

0jJfcLbJl ojlfc cAjlbU Ijj 3 ^^5 jbo AjLb>- 3 p Jjjil ^1 j3j^l 

L-illl ^j^SsJl JiJl aJs-^I^j ^ll ^iLbJl . j jjJ*P s 

A«obC^bll 3*^-^° ci^ ci^ 3*-^ l )1 

C-.3-^2-^^-] ^1 3 p^U ^ aLp ^Jajj Cw\3l^bl 3 p o^jb-wvJ 

.5.3 3^^]I 3‘''-*^bjxJ! 3^^’ ^j-v»3b j 
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jr«iuUJIi-4.1 

(c )j (b)j (a) J5b2Jl oliJb- ^ ojjjil jjjULo diJj (i) 

J Ljj I J I *AjLa ^y*JL) 1^3 ^wO-J otfU-l JS . JiVl Jl JpVl ^ 24.1 JSklJt J jit 
4j>c-s^^ il JlSCxJI ^Jp o^jj^Ll o^JiJl ^oULo lJj (ii) 

■JSMl Jl JpSll l> .24.1 jsajl^j 



(b)_jl (a) {_) i c^i fjlsjjJLi oLUls- 24.1 (_| ‘^~~> All 

^6j2 <> Lc.V t^l* «(C)ji 


OU g^bLum uk^l ^jLu j>> 5.1 J&* 

The Magnetic Dipole Moment of a Coil 

<ui ^y> iit 25 l y/> (jj52> 5.40 x 8.50 cm o.sl*jl ^J.k~....o c_jtL« 

(_^jtol^t 0.350 T ojtdJLo Lwv^JsljJt^ jj-.kl .15.0 mA 4J_LJi jt_J 

.c_oL*JJ ^wskLiit < lg 3 lt (Jl>sil (A) .cJlLl <_£jXvJ. 

cH 

jLdl ^Jp^ 4JLL>cAJ ^Jp !4JL*JJ j^^aJ 

Jjlil 

IwL^ Lg^LiUoL Lvo 3 ^1 o^Uil ^ >jiJall ^jjL cjL^2j 

aJLvwo 4jI ^Jp (Jlitil IwL^ c. q\*/p\ L>li (^bdljj (,^^a\\ 
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j 

8 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

j 

1 

I 

1 

L 


: Jbdl Jp 


16.1 


ju rnil = NIA = (25)(15.0 x 10 _3 A)(0.054m) (0.085) j 

= 1.72 x 10 _3 A.m 3 | 

i 

?4jlbM jl-bLa bs (B) | 

cH 

li C oii iS^y^ ® <Jb>dl l)I 17.2 itab*!! | 

i 

T = /ji coil B = (1.72 x 10 _3 A.m 3 )(0.350T) I 

= 6.02 x 10 -4 N. m | 


Rotating a Coil OU 6.1 jti* 

jy^~ ^ b)i cJ u ^' (3 y* y^ lc^ <*-—bb*> 4 jiL>- ^xp! 

bob 4 bb j j w\»& o)I OvwOj ^ ^ (_^ *aJ c4 bb| ^ j1 

c_*obb| J j2>- l)I ^SCoo <C5\J^ io^bbl Jb^- (3 Lwwolj Ajlb^o 4jlbb| ^$b^ 

iibbl ^UjIj c 50.0 g bibbl ibS' .b 25.1 JSbl!l J ^ 4 

J oj^^.^03 4 jibb|j 3.5 A ojlwlio 4 jibb) jbJ j^o .b = 0.10 mj a. = 0.20 m 

o.y ®b^l ^ 0.010 X o^jIw\j 2>3 ^-bxx^ cJb^- 

jJl ob£Vl lwb& ^ 4 Jlbb| b^Jw^j ^1 4 jjIjJI jlwLio U .c 25.1 jL$biJbi 
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r - 

i 

• 4 4,1,-k.M UL.t.li 

| L^,lj iiU- iiU.1 Jjj. -,LLc oLi.1 > 0* 

I 0* C l*}*l 0 I . .4 ^U-l 

I .4 —JLf» Jjj- jOjjJ' J I 



! 4 ^ j ^JLLr^-U ^oLr»- ^(j ‘‘* a (b) 1 /v 1 1 /\ * 1 •**' ^La_)l (cl ) 23.1 (J.^gjl 

■ I i/O^I yj ^)lj^ jJlj ul^ld (I'l ) ^jy3 i/ulistJU ^^ ~‘* (C) .4j 2 

I .Colj «<.*L ~> Lo>-a (JIsbjO ^3 lLjl+&2 L» J_Lc (_j 2°lVI 


! 

i 

| .jLwJl <3| a2\s>A] ^yJl jl cb 25.1 JlSCjlJI iSJLwJJ 

I 

| 4jLLM C lj^l (JL^- (3 4jLLM (1 )j5\j L^wllP 

I 

| ^oL^ypl c 4 (Jy- ^ipLwJI c—^Lap oL^-l 4^ilji-i (l)t^^«^ lJ *-wvJu 

| JlSCjJI <3 1^5" jJl 4^vjJL 0 4j^Ij axp 4jii4-l ^jiwvw« l)I 

i f. 

| Lr ^p J l^ljy (J iSLM ^|p ^1 yjl ijSU-| sji JjLj .c 25.1 

! 

i . bw*i I (JL>dJ c—^L ^p aip ^lpLwJI c^^jLip oU4 


i 


jlwLill <3 (i^u^LwvJio <iL>dJ 4jw^« ijjlj wUp- iSJLJlI 

4JL>- (3 aJLwvJJ o Jj*> ^-LoJvj bJli I2J .(1)4JL>- (3 0 

j j£- J j^- ajl LA-1 ^jil jlwL5>3 c^www>-I ! 4 JLw.it JuJ^ 

17.1 iJ^Uil (4 yJUrl) jljjjJl 


[ r B _ = ]i x B = —juB sin(90° - 0)k = —IAB cos 9 k = —IabB cos 6 k 
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jJ^il 4»*v^j*yi 4~obM aji ( jP ^JbJl ^»JP J^*^ 5 *- 

<UlLi-l jS JJP ^Jp j$ (1)1 

„ - b 

T g = r x mg = mg — sin 6 k 

£o->sj tl >—■wL^aJl (jljJl 

. ji^aJU 



IabB cos 0 = mg — sin 0 


tan 6 = 


21 aB 


0 = tan 1 


mg 

4^jJU Jjl-L 

/2IaB\ 

V mo / 

•<_k ci^ |*-JjJI fj-& (_j 

/2(3.50A) (0.20m) (0.01T) N 


6 = tan" 


= 1.64° 


(0.050kg)(9.8m/s 2 ) 

4jlL**o cJljM AjlioM (1)1 j£-x^t (1)1 ^jSboo cL^-wJ IJ->- o4 j jljJl ! 

d)^ 4 j^IjJI ^^wJ^bAll (Jlpxil owUc jbxJl 0 wLJc dobj! bl .LwjIj 

•l5j-^ ^v2j 


Hall Effect JiA^ulj 6.1 

(J l 3y Jlf (J jlJ <ui b^w\ip 

ojJ^UiJl odjfc cJi>-jJ .^^J^bjJ.1 jUxilj u ^iai jLxIl ci^ j-*-^ 
c( 1938 - 1855) Edwin Hall jljJul ^UJl 1879 fl*Jl J JjV 

( 1 ) ^-Sbo (J J-& jU Ij owULil iwJbdl .Hall effect Jjj* Sy^lk <u^lo cJj 

. 26.1 1 [? ^^ ^ ^ 5 ^ 3 bo 4*^ 

4jo>c-jJl o*)bL>- cools' bl .y jol^-l B bvwJ^bJco ^Lf ^Jo 
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y? j*Sj o-3 y* l^li <.V d 4P <*—-J LwJ I X j j£- oUl <3 li yx£j oUjj^S\J*yi 

JpVi JIoUjJ^JVI o-3 1 ^Jp ^B — d ^ ^ di 0 


4*2jL*vJ| 43 U-1 ^Jp 4*o>-4jj>c-Jj ISjlo C^Ja^il 4*J*Jl 43Li-1 ^Jp 

.3. 27.1 (3 y 



x j$->Jlf &tii l jLlji j^sLi 
oLfl JUJU alii* 

■,■>.■ I ii^UU* ^oilSjU.y ;*>JU 
> ^U*J C)U^Lj i-JU*JI 9 i-^JU 
v .iy.ALill JUJU 


j^4J ^JLc L^ux^ULoLa ^Lst* i j$JLj <. J^A^Lilj 5 Jo&ULl 26.1 J- 

♦C J cl (j*~U /i * tl ^j4j J^Jb (jo/LS-J jLLJ 4w^S 


^/2j 3bjjj Jus^?jil (J (JL^- (3 ^w^-wvJo e3lj^i-l wUp oLj>c-siU U-& 

4^wvw 2^Ls^Jw 1 o^jsJl 1 ^Q 4*o3*<*2» 1 4^^tw»lI L *)A ii^*~ 4*0o^jjJl 

Juji! *y IwLfe -L> ^jjis>£j bwUp .4jo>c-jJI <z*>^Ka L>- Jp 0 ji! 

(JjJ^ <Jp y\^>- J^>- yLy J*w^jj jj lil (3| olojj^S\J*>L) oJII 
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L .n jhlioflll JbflJI;JgUI JiOflJI 



j^>cj ^AJl j c(331 LxxSkj 17.1 JlSCxJI <3 j -« jil 

. Jy^ jil Jp jJj^j ^jJlj cAVh-j *J Hall voltage J y± 


jil x joU£l J iicil^U JULj 4~>-j- 0 ^JJl o%>U- cJ 15 ISI 
oji cj^cij-*^ 3/2 jI ^&j cb 27.1 3 ^-^^ 26.1 3 ^-^^ c3 j-^ \^ 

iiU-l 4^>- jil oL><JJl jt-^l jj (J ^jJlj cc/i^ x B <j^Vl Jl 

Jjjb ojLi| oL$ JLxJLj .^uXiwvJl 4ili-l Jp 4-JkvJl 4jj>x^xJl ll^uj LUJl 

.oUjj^SvJ^yI cilj^>ol ^^3Jl Jj-A ojLi| j-v5^p 4j>Ja-wil 4^-j-iil (3 aJJ^' 

• 3^-^ *uJa3 4*«^c»v31 c—ojLol JoJl£ {J L3Ij ^ 


5Jjjuil iwvv^bJdl ojiJl jl iljJI J <■ d j-* Jifi- ^3 Lp c3^il Jcp 

ojJLlI ojill o«-i^ Ojlj^ olj^Vl 4JL>- (3 -c[vdB jlwtiil Li 4jj>c-sXJl djt)L^L>- Jp 

Jp ob^JJl JU^ajI ^^p ^jUI jU^il jlwlio £h jl (*qEii iuj^Sdl 

.(Hall field Jjj& 3l>c^j OL^-Vl { jp^ z -^ j (3 ^ ^dlj) *e>rl? *3.1 4^-^JL)I ^3L>- 

oLs JbJL>j 


qi; d 5 = 

^H = V &B 

! JUI J^3l Jp JjSd JjJ^ Jl£>- jli 4^kwil 4^-^jJl ^ jP J CJlS* ISI 
A7 h = E h = v d Bd (1.19) 

^ 43 y^j 4^-slJl O^UU- cJI j>o^I 4P j* £*J J J* 3^ '3i 

.Bj d 

y* . 4>ckwil 4^>rk,^,il (3 jkJl n 41 >c2lJI o*)io L>- iiliS* 3^-^ L)l LxSkj 

!(3k!l j>*Jl ^Jp ^5^ jLjJl cil^>0^1 4P j*j* 43*)Lp 


V d = 


nqA 


( 1 . 20 ) 


4£- ^j£> ^Jjdli .(ljuA 4j>rlg**« 11 4 A. vaJl) ^ lgtf -o A^-L^w^ A 0^ 

iJbJl _pcJl Jy& JL^?- 19.1 5JiUil j 20.1 5JiUil ^ Vd t-il y*j^l I 
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AV„ = 


IBd 

nqA 


( 1 . 21 ) 



-0 - -D— 

II lcSjLLl j-^ou 27.1 


21.1 itaUil jou jl LLLo c^>Ja-wil d-U^o ^ La tj <.A = ta? jl 

:JL!I Jp 

IB R U IB 


AF H = 


( 1 . 22 ) 


ngt t 

jl 4i%Jl oL a jj .Hall coefficent Jjj* J^L^j c-i j /?h = 1 Inq jl 

. Jj^>Ll ^ 1 JLLI I^jsJ o I L^I«I 

jli clf^Li jLL*j ^ Ijlp L 22.1 itaLil J aJLjLJI oL*LJl JL jl 

.La^wIP Ai\iS j 4jj>x-sXJl dJ*)LL>- OjLi| /?H OjLJ /^SL«J (J^A 

^4jj>cLJl oL^L 4ibLj oUj^J^I ^ 41>c2lJI oLjL jjLj j^Lil 
Jiu o^L*i 5 j j^vj>Ll jt-Lil J5Lxo jjjtL l^-l oJl>j w\i j J j-A jLIj oLoLS 

jjLLSvJl Ag 4.L>L I j Cu Na ^»j-p j-v^Jlj Li ^ jJlLJI 

oUjLLsJl ^wLp ^wLp Lo^jLj /2 oL 5JLi-l oLa jLJI JJL jJLl 

o^L^LJ _/-P 4 JU-I oLa j^jJI . oJ>j JLJ J-'-s^I 

I oLa .o*>L^jll oLLI jl Cd ^ j^olDlj Bi <L>Fe JjjA-I JiU 
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L .n ihlioflll (JLxqJI : JgUI JiooJI 


. I ^ I 4-woJo I 1 I ^ ^ L )gtf 9 vj2j l) I 


The Hall Effect for Copper J^aj^uIj 7.1 

jlJ 0.10 cm l^SCwj 1.5 cm l^2> y> ^UrjJl JSC^Jl iLJai^o aj~jJ> 

ol^l ^ 1.2 T AjtaL*** ^-1^ Ls^Cp .5.0 A o^)lw\JL« 

• ^r_/Jl Jp ^ij^p 

cH 

JJ^>- d)l (2l^^s l y/> J^lJj 27.1 J5wJlj 26.1 ^JSwJl ( j-ujil !a)L«JJ aJ 

• a3jA^v3' ^ I ( f(—) Lwv.o 

S-La LgjUcuiL bvo»j ^)Jl aLUII ^IJj>«XwoL> <J^a ~v^>- ^ -.•..■,>cj i_j iaJL«JJ <_ Aj^aJ 

.^JiLw« 4 JLw« Jlill IAa jyJu Ujlj tf-jjl-l 

L 01 *^~ A^ 15 C^ji.i. ^ ? ^sU 0^^ J^J f 

: Jbdl jaxcJI <Jp p ^UaJl AiUS’jMAJjil AkSUl aJ^Ju 

_N a _ N aP 
n V M 

^p ./*•** 122.1 aJ,> 1*1I (_j a?x^x)JI ojjfc ^Aj^jcJL 
IB MIB 

AK h = 


AF h = 


nqt N A pqt 

(0.0635 kg/mol)(5.0A)(1.2T) 

' H ” (6.02 x 10 23 mol _1 )(8920kg/m 3 )(1.6 x 10- 19 C)(0.001m) 

= 0.44nV 

jl 4^-^JLJI lLL>-^ jl ..-LjM Jus/? c3 (JQ1 4^wl]l 

o jjft ^»jAj 
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jLuJIg /ihinhli^gJI L_iLi£ 


S j 4^ju o^Lo ip y*0>A ^l*j*yi li ol jJ lil* ?jJ tSLo 

?j^Sl jl (1) jSw*> (J j-A 

j jj^JL ^LvJ ^1 j^Uil ^ Jil n jji\j ciJu^jil :>! jil <J :4 jU-)H 

4j^ ^\S1 olp l)j5^> (J j-A wL^>- <l)li ^Jpj cjLxll <J oj^ JSl) wb-l j 

OjiCJLJl ^ £*iai ^cpI.^I jil oil* Ji* J iolp 4jjyaj 0.1 mA :>jJl>o jLJ .zz 
. 1.0 x 10 29 electron/m 3 ^jUo li n i-oJ j Jlill IJla J ^UcJl ^l*j| li 
.<u*LS jiUj Jif^-I IJla .AVh = 7.5 mV jl Ji>J d = 0.10 mA jB= 1.2T jLpL 


Concepts and Principles 

j-a / jLJ IfJ iiU- Ji magnetic dipol momentum ^J^bJdl <^JaiJl ^ybj ^jp 

Jl = IA (1.15) 

.Ajii^i'l 9 l***-J |A|j Ajlli^l ^C, ^^P lOj-^P Oj-^^ i4 4^^lv*l.l Ol L » ■* - 

.A.m 2 oJl^j 

^^ A l*** cJ 1 “^ V 4P>»J^^c-u q ^Jp o^Jjil l*^i I oj-flJI 

F B = qv x B (1.1) 

. ^ L*1I (jL>dlj 4Pj'*** (i)^ ^^P loj-*P Oj^i) 4-4-v*-!^ 1*^11 o jjsJI 04 -LA ol^-l 

jA o j-^Jl 04 -La j I wXJL^ 

F b = \q\vB sin 0 (1-2) 

jl (T) tasla *>Lv^l ^a B oJ^j .Bj v ju ijjlJ Jil ^a 6 <L~s>- 

.1 T = 1 N/A.m 

4j^J-OP 4 -o|4-Lo^ I 4-<P'ol ^jsL<4.<4.^ ^ l—4-X-£ () O J^C-4-W® —J l^l 

^Jp ^ J-^»-^J I ^^J-4-v4^il ^ ^jl<^ jlvw^ —J' -O O J^* ^ ^-i» I 4-vwJ^I C (.] l^cil ^ ^P 
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L .n jhlioflll JbflJI;JgUI J.nol l 


jj* £ jjIjJI jLvil jUxil 


mv 

r = & (i - 3) 


qj ills' ^ m jl <Ly>- 

qB 

co = — (1-4) 

m 

L^wUp aJp ojjji! oj-ill l)U c/^j^S' jlj *ui j^j L aJ jJa j-o OlS' tal 

^ jtJalLo ^J^Li-4 Jbf (J 

F B = ILxB (1.10) 

|l| = Lj jLiJl ol^-l 1# ol^-l <l^s>- 

B 1x^3 cJL^- ^ ap jLo ^<*j 4jiL>- ^Jp cJ^<-lJwI t1 ^^p 

J-* 

r = JtxB (1.17) 

jli br^/Q ^vwJ^b-k^ <JL^- (3 7 jlo aJ j^j ^ 1?"^ j^p JlSw aJ dlL^ ol^ tal 

ds ^Jp ooj-2Jl 

dF B = IdsxB (1.11) 

itatacJJ J^lScJl iJuP (Jy^j cdJLLJl <Jp 0^jjil iJlSOl i~*JaL*il 0jiJl JbJ^J 

.viULJl J> Jp 11.1 

Jbf <^Ja£ ( j-* OjSio ^UiJ 4^vwJata*il jJl iiUa 

U = -p.B (1.18) 
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jLuJIg /ii.n ihliopll L_iLi£ 

Objective Questions 

c—dd I ^ ^—*-***^^ 1*^* ^■*****d^ o ^3 (d J-u JI ^.^do«j ^ d^*s (^J . 1 

(b) .dj^cJL* jtwwws^-l (a) .As>z*s>z ^0 4jd>-j J^S\ iib-A jjid Ji ?4JbJl 
.d^i*I (.JL>^ 0 n-U Ljl j^o (c). ^ l^i 1 (.Ji^tLl ^^p d^^^-p 1 

.0 j 5w 4)L>- (e) .^«jJl j^-^d (^_£-*^dJil <Jd>Jwl j|Ji« (d) 

Cjl^d^Jl {C)\ .jj^ (_Jd~ (J^>t^Xv4 j>T^J .2 

^-wjd| (Jj-o (a). a\^ ^iSl iib-A J^ (Jlpx^-U 

odj ^J~o-*j (c) . 4XS* j>- .^1 JJo| ^Jp o^£ Jlo (b) . Jd^JJ 4 jj! 

j*JU V (e) .^wvji-l aSj>- oU£| ^Jp 4-0 j~qP oji JwLj (d) .4*5*jjM 4ilk!l 

. I 4.S*4-v^-S^ ^|j-&£ 

^^ ^ ^ '<31 ^ l ^jd 1 4.tf4 a ^ ^ A^^uwJ (J^^c-vwQ 1 .3 

^ d-*ll (^Jl^dwl (j! ^ m^vwJ ^JlA . ^-*j2»*«vwG J:2^” ^^c-u . 9 d^o 

.ji^Jdl 4 p^ o Jp loj^p jjid Ji jUxil t^f (b) .jvju (a) ?lji^ cijd^j iikdl 
ojLiL 4jj>c_Jj ^tx^- Ji ^ (d) 4 p^-vJ djl o^Ssj Ji jUxil cV (c) 

4-u^ ^ Oe^vJ 4-*31 C( 0 ) . 4-dp* 4j^J-«-4 o^3 d»A 

. L ^J^dJdl Jd>til Jj^- 0 L 0 ^]a*j 

J ^cJ^ - J.^jj 4 tflg^/o Jj>-Jjj L^l j jjj.4 

^wwsjdj ^Jl>-Jj jl J-^j .OQ1.4 JiCsiJl '£*-*,&ja ^S* 4 p^ ci^ d^^^-p 

«ii(^ij. ^^>c^d c4Xjd 4XP^ (a) cJd>d,l 

4$*j-i“l (3 (c) CjLwJl dlUaJa (Jd>xil 4^JiXJ3 4P j +~j ^jl J^o 

(e) C(Jd>dwl IwLwio ^c-w^j J jlJLo iJ j^>Jo (d) (.od 4P j-vo Lis I 

?4SjjJl s^C, jl^3 ^J^*" 
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L .n ihlioflll (JLxqJI : JgUI JiooJI 


XXX 

XXX 



V 


XXX 

XXX 

OQ1.4 JPiJl 

35.0° 6 Ui| J 2.50x10 6 m/s f'lI kj>- ^P (JjjUJl J .5 

IjlJ JjJl oUl 3 ^^Jallkl JUkl (jlS* *\aj £Jl oJjfc wUp .(3j-kJ 4^wjJU 
kplk La^wvJ Jp ®JJ^I ®j-Jl jlJJLo lo .3.00x10 5 T *CUkSj ^kk 

oUl 3 6.88xl0" ls N(b) v >Jl Jl 6.88xl0" ls N (a) .^jVl ^JaLkl JUkl 
jp Iju^. 9.83x 10" 18 N (d) oUl J 9.83x10" 18 N(c) ^jVl ^k*- 

.^jVl ^k- jp Ijl^o 4.00x10" 18 N (e) ^k*- 

j j^ii oU 3 Jukij x j ^i wHoi jp jLxiij <is jJ>- i ji { jj? j&\ .'y j i c-^-i .6 

JUkl (b) (l)^>s-*xJ p JUkl J«-Lu (a) .y 

JJp o y Jl JUkl Jku (c) ?LU>I dUS 3*-^ ^-v3abjd,l 
u ^U)l JUkl Jku Jjb (e) ?Uil dUS J** ^^kaUkl JUkl Jjb (d) ?<j 
?LUjI dlU 3^°^ ^-vwjabjd,l JUkl 3* (f) jLj <ui j^j dlU Jp o y 

JUkl 3 ^ (h) ^aSj>c. il oUjJSJ^I <jAyZi Jp oji ^j*gU]| jUil Jko Jjb (g) 

?LsAjI dUS J** ^kalliil 

oUMl 3 JU 4ikw« 3 1.00Mm?s ap^u L2il A jjjUJl jlkl .7 

2 ^ ^1 (i) .2.00Mm/s 4 p^~o jLkl ( jJu ^IjcuI Jp B jjjUJl jikl .^1 J\ 
(c) .B (jjUSJ^yi (b) .A (jjjUJ^yi (a) ?jkl 4^kaU*o o y] ^yyy oUjjkJ^yi 
y (^1 (ii) . y^p oLojUJ 2kj-Jl (d) .yup (^jUo *)!j jldiil ( j-*d 2kj-Jl 
(c) .B jjJiJ^I (b) .A JjjUNl (a) ?UU2l jL^ ^ 

i https://jadidpdf.coHf 1 








jLuJIg /ii.n ihliopll L_iLi£ 


. jL-vwo 3 i)\S j2>xZj (jryj I (d) .jLII ( j-vj2j I 

(b) C 1gA3 4-0(cl) 4-JbJl ^yA J5 .8 

(^1 ^ (d) jl 4^vwJ^b-iilj 4-Oj^SsJl ^jjjJl ^j-o (c) tiajb 4-wvvwJ^b-iil ^jjaJl 
(JjdJwl (Jlpxil jIJlI* Lo jJp l^wjIZo ojji)l (i) .4-^w-J^bjd.l jl 4-oj-g5vJl ojjiJl 
(ill) .0 4-d^ (J^wLJwl ^la C--^-^ljJo o^jdl 00 . L^Jg-woj^j 

> 4J^4-\-*Jw! o^-flJl oU^I 4-«JL^o 4-*^s-*-*o 1 I ^^P* 4«j^t-\-d»l o^-flJl 

(v) .1 jA-*p ^£^L-vO ^ l)^-^*c-vCo3 v*»^- 3"^ 4j^w\-Jw! o^jdl (iv) . 4-*^-^Jwl 4Jw>c-wJl 

j^-w^ ^^P* 4«j^t-\-d»l 43^Jl (vi) . y 2m*p ^l-»-vj o)4j^»-\-3l o^-flJl 

o) 1 ^ (vil) . 4-*^*C—1-wO lJ^^c-w-£ 

.1 ^wwO^I 4^oUM ^•tA-o>-*^j o^jdI (vill) 4P 


(J^ - (J^^ - ^li X ^(3 iij^c^o (1 )yjy (1)1^ c4^*-« 4ia^- AlP .9 
z (3 (*0 ci^ 0 o^tfJl oUl L« .z (3 

y oL^I J (d) <^-o>-'^11 y j J (c) l— dL-vJl z j J (b) <^-o>-^11 

.yup ^jL*J ©jJdl (c) ^JLJl 

d-L-o jj 3 .j^-s^Vi 31 i (jr* <> 4JjdJj (_£.10 

JU. (Jp L)^> yiS* 1 Mm/s ^j^t jjj^SGl (a) .^jL^I 

L JL^ 1 Mm/s iij(b) 1 mT ajlJii« L ^JsbJt« 
ojlJii« Jbf Jp Li j^p 2 Mm/s 4P^~~; 2J^>c^ j jjSi Jl (c) 1 mT ajlJiia 

1 mT ajlwiia JL^- ^Jp Li_^>p 1 Mm/s ^p^-j 4 jj jjj (d) 1 mT 

ajl-LL« (Jl^- (J,| 4 ^v»jJL 45° ^bjlj Jip 1 Mm/s ap2S^>&Xj d )Jjjji (e) 

.1 mT 


Jv-E/B 4p j*~j c->L_jj^^Jl ii j>c3 1 13.1 J5LJI (_J jil 4p ^Jl ^_i .11 

^PeJjfc ^yA jS\ AP y v "' m “ L jl 1 1 . jl ^ lil . ^ ... tf ...* l .».a ^L^a 

2a>- (c) ^^aiL ^JaS (b) (a) jL^*« i^£- c_S^v« ip^«Jl ^ j .v>a> 
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L .ii jhlioflll JbflJI:JgUI Jinal l 


.iJbL*-* jiS\ jLws (d) 

jH jl4 3®^ l* -50.0 g axLxS 3 1.00 m 4j^is ^y> (3^° • 12 

1.20 A (a) ?0.100 T ojlJJio ^wJ»bA« ij^-j <3 I 3ji ^3j 

.SiUl olLVl ja Jb-I V (e) 9.80 A (d) 4.90 A (c) 2.40 A (b) 

ci j-A jb> l^s oLiL>- 3^ iJj-st ^-LlAo Jl^- • 13 

cjldl jlJub l j^aj l^i iiU- Jb txy ^(J iiU-l ^2J .OQ1.13 JSlbJl 
jl,jjLo oliLM <_J j x oU^I (_j ^gLslJtil (JL>tllj 

,>^Sn ji^bSn ^ ^JsLiii juii aL-i^ i^Ip jjiii 

y (m) ^ 

4 
3 
2 

1 


- 0 ® ^ 

-1-1-1-1-1-Lx (m) 

1 2 3 4 5 6 

0Q1.13 JiwJl 


Conceptual Questions 2ujJaj2iu«i 

oUM (Jl^ J oU-Nl J ^11^1 .1 

^ ^ ^bio CJ\ ^ wbl^»yO j- 1 j j f^.O.^^v.4-1 i 11 b! ^ 


Jlf j ^JslAo Jlf 

^cldoL>-l (JLl« ^iapl 

(1)1 lLl>cj ^ br«a (JL^- (3 jLo 1^3 j^j 4jLL>- 4l>-jj ^SCodl JlA .3 

. ^ysX>l ?U J (J jj^o V Ajiid-I 
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jLuJIg /ii.n ihliogll L_iLi£ 


& * a 0 ^^x-***A 4**^c»***J I ^ »4 

A^vvwJ^lj 3*J$ ^ 4«o y^ (^° ^jUI ^jLvvjJl ^uLi (J*)^>- 

o^w\^- ^ cJ «^\3 ^wl ^c ^wwO jl ^Lw*Jl 4 j2A^^* c. A^i .5 

?£l>Jl J 

^w\Ja^2j ciojS3l I j*-^>L> j-*j ^y>-jliM ^L^JI 4 j o(^w> .6 

?isu. Js2^" ^-*Sl ^J'V.^ Js S LtfJ I y^\j ^ ^y^ ^ ^ L) 

?l)a 5"jj>- J jl dolj (JL^- ^JaXwvj J-A .7 

.cibUI 


Problems J3L* 


r 


|. l| . (^.l^J (_jjl_joiA ^Jl ^jjjoij .3 Xjj» ksiW ^JajujjJ-o (JjLuoaI jj^ ^joiLlo ^nlaj (JjLuoaI ^Jjujj . 1 
^Jc> ^J^J3 l^x^SiA t^^. IgJ (JjLal>& ^Jl ^)JjudJ *1 LS^jV' L gi (J 1 - ^* 0 ^ (_)^ IJ 

(. ^ \\]~r~\ Xjj-cj (JjLoia Jl jj^ jjjuofljj (J^. Jl ^tl^j (JjLoia Jl . c_jIj£11 ^1 j 

^aJ3j J)j^jJ ^a&bLa ^)jJaJ 4_2k.jjj-c (JjLoia ( JI ^jJjoiJ Shildfid XjjLuojI (JjLuui < JI ^jjjojj ^JjoiflJ 


"N 




V- 




Magnetic Fields and Forces \u*.JgUiii ^ij ^^abiatti ji*it 1.1 j^n 

X ^ 3 ^" «^l , ~tX^I . ]s ^^wJglXxll (_jL>all oUMJ C^IjsA^a 31^- (_$ ^3^33. • 1 
c^L&L^-l ^jA oUM ^jA 3 ^ 33 ^^ ®^j^II 1^*11 ojjiil aUM >y^-j)\ < • ^“jj^ ' 

■ <-^r jil a; oUi-l (c) n^JLJl y olsil (b) <.<-+>-jil y olsil (a) liJLxJl jjJ jjS I as-ja 


c->'yi>*ii ^_i ii 3^~^ 3s i) j^3-a < 9 1^•sj'y ^yiwto'yi oi^*yi ijj?- 


.2 


.PI.2 |5CxJl (_j ~As>ta3? all 4_^wJsljJtll 
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L .n ihlioflll (JLxqJI : JgUI JiooJI 


®in 

X X X X 
X X X X 
X X X X 
X X X X 




a i i 




P1.2 JSCiJI 


^^p* ^ L*1 1 (.Ji^tLl oUl Jb>-jl .3 

L^Ap ojj^l! ooU^I PI.3 d-j^L?*- 




. JSCjcJI J jA ^ 

;A 

« Ffi 0 
v (in) 

® V (out) 


-0 — 

-H - 

P1.3 JSCiJl 



c-3^>cJa c»3j^> ol^l ^1 <3 * IjX^'yi Ja^ y yJL y* OjJ5vJI _^xpI .4 

?yyJl Jl (c) ?J JjJI Jl (b) ? Ji^Sfl Jl (a) a r oUl jlS- 131 djj&y I 

Vyj-l Ji (d) 


60 


.0° UjIjUL» Ajjlj ^s-i oU£l J 5.02xl0 6 m/s UjIjuL» 4p^~u Ojjjjj i}y*x> -5 


https ://jadidpdf.colir ^ >ibJ ^^ 1 






















jLuJIg /ii.n ihliogll L_iLi£ 


ojJill (3.) jlwLio la j\*\ X ol^l 3 0.180 T 4jwLJo 'VL^- oU£l ^ 

? (I) ^jlvvJ (b) J O 0 jjJjil 

{ ji& jjCjj 1.70 T ojIjJLo cJL^- 3 4.00xl0 6 m/s 5 pj-^o ojjjjj 3 

l)<p oU£l 4 j^IjJI jlwLio lo .8.20x10 ^ 3 N L&jIwULa 4*wwvwJpLi*o 0 ^23 

? jUxilj 

3L^- J o j5CwJl 2.40 x10 3 V ojlwLio 3 b)j35\3l ^jlwJu 

0 jJLU ^3 (b) j ( 3 ) jlwLio lo .1.70 T 4JwLJo ^ Jaxio 

I-L& Li ^yysj 

jLf IgJ J^jj 4ik^ J i; = (2i — 4/ + fc)m/s ap^j JjJ3.8 
0 jjiJl jlwiio lo .B = (t + 2j — fc)T aJUI 4i%Jl 


1.00xl0 7 m/s 4P j -vO B 3L^ 3^' Lo^*oP 3 

<UPJjii loJCP <^j>- jil X JJ^- oU£| J 2.00xl0 13 m/s 2 ojlJli« £jL*3 yCjj 

Jlpxil o\J-\J jIwUL* jil z Jj^ ol^l J 


10 


j!JJLa ( 3 ) .5.00xl0 6 m/s aJwLJo VL^- ^Cu o 

?0jjj^JI 3 ( jJ?yCj ^jLJ ^^l jlwLio la (b) .l) jJjjj 3*3"* 4«^vwJ^lJco 0 y 

3L^3.I <3 Jp ojjsJI ^ ^ **3^ l^i13 ^^3. 13*“t*j (3^ (^3 

.cilob>-l ^ yi\ (j-vs-iJ I JlA (d) ?4Pj-3l 

^oUxi .1.50xl0 4 m/s UjlJiic 1.50 g <xlxS' j y>J^ .11 

*cp j*j* 3^ ^j^>p ol^-l 0.150 mX L^^!w\j2^3 3L>3. ^-'-^3^-1 

^jpI AJwojJl 0 j^LiJl oJ-A 3^)l>" . 1.00s L&jIjJLs 4^oj 0 j^i 3 ^iLSjlj ^v3^lJj.l 3L>3l 

^3i Jl OLs ^ 4P 

Jp Jl?- jl .ip^Jl Jp (jzy*s> oU£l 3 0.150 m l&jlJuio 
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L .n jhlioflll JbflJI;JgUI JiOflJI 


Motion Of a ftialU JLfc* Jj 2.1 Jbida)) 

Charged Particle in a Uniform Magnetic Field 


o^)!w\j 2>3 ^-Ikxx^ (Jb~ 3 ^ Lo^<*»p ^^jb ^Lvw^j 3 j>xZj .12 

jLJwl ^Jai (wivaj (a) cl.50xl0 7 m/s jip^ cJlS' bl .2.00 mT 

.Owb^lj ojj^ AJw^jJl ojitfJl (b)j 45 jjljJl 

(2/77y; AJlbS^ +6? ib*t2o) J (l?lp <&\sSj +6 ib>e2o) OjJ ^^r s ' vJ jb 

.AV ojlJiio Jl^ J3 <J*>b- jjSLJl (4m^ axLS' j +2e 4Tj>e2i) UJl j 
lo j^p ol^l 3 j a^p^ B LwJaL^Lf 5j*>bJl o 3 ~*J 3 cJbo 

il^Ju .r p o^k£ ^^jb jLw* 3 ^ 3 j^JI jUdl 3 ^ 

.lill ra i.is<aj (b)j Jjj^CjwlU ^jjljJl jLvwoJJ rj^iai i.iyaj (a) 

^b-Jo ^jj^SsJl ^iwLo 3^ ^2-wJaj 3 2.50x 10 3 V ojlwlio wLg^>- 9 
isbvwo { jp&j& iALi oU£l 3 j-i!! 3 Jl^-AJ! oU£l 3 bi^ ^oUjj^SsJVl ^yA 

^jUI iALiJl oUjJbG'yI cJIoU^I (b)j jlJiio (a) jj* U .35.0 cm UjlJiio 

^Ul iALi^yI 3^ ^>0^1 ol^-l (d)j jIjJLo (c) j-A U ?4^ajVl 30LM <Jb- ^p 

ojlwLi«^ 3-b^Vl ol^-l 3 L$bJ3 (Jbx^-U 4^*o|3^ 4^5*3^ 

jLwv« jbw« 3 3^ Jbeil lb& 3 Ojj'bJl 3j^>tXj Jjb (e) ?20.0 |lxT 

(f) ^4^obJI 4P4*J^»v3l 4*«b^il ojIj b»vj A^e^w^j C<—3^w\jsii 

. jbwO A^jlsJ jbvwO 3 -J J P>Z -^i. JV I jbxpl AlP wbj>- Vi O Uj& 

(jib ^-> .LS j* L«^L/2 j JiJb- J>l 

L ^Ji>ljJ<^> JLf ^ ^JuUxo ^jLJ.1 .2.40 cm j 1.00 cm ja I^jLwo <Jiuaj 
. JaSLJl keV SJb-ji AtlUl .0.044 T ojlwLio ^ 1 aV*A 

C^L^Jl kX*J .U jA Lo^Ls^ 2 J O 3 bo iJb- jj35\Jl jj35sJl 

^laXlo (Jb- Jp (j^jbbl .^ 2 j ri j.^ L^jbvwo 3a^ jib 
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. Ja3bJl keV oJ>jj AiUaJl .5 ojlwlio 

o^!w\j2>5 OjII ^-vwJalik^ 3b~ Jp Loj*<>p ^Jta J (jjjSDl ,17 

.4.00xl0" 25 kg.m 2 /s jj* jljjjJl jS'.y> Jj>- jjjSU*>U ^jaJl .1.00 mT 

. (l)jjS\j*yi ipj-^ (b)j ^jjIjJI jbJJ jia^ C. JL*0j (a) ^^1 

l^l *B Ojl»3j2*£ ^^SmA.A.A ^ ^ W>l^ b^a^ (.j k Aa*^A3 J ^^A^XmA^i ^wWU^ s .18 

(b) J Aa*P (3.) —l A^mAm*^ C./^ 0 C. tf »/? ) jb*»*G („) LS^ 

.Albs' 


l]y>Cjj 10.0 MeV LajI J-io ii Lb jUL-| ,U11 (3 i° j-^ i*-AI 0 jjj jj dbioj 
la .(5.80xl0 10 m) J y>- 3jUaP jlJlo c5jLwj 0 JaS (^-ivaj (J J>b jlJLa J 

^ Adlabl oJ-A J ^^wJallill (Jbxil jllJLo 

c~aJI 2=5.00|liC lftj!w\JLa Avals' ctliic 30.0 g L^ibS' ioA^o 0 J* R 
^Ja^o J^< oiibJl ^Uj jl j15 .v=20.0m/s UjlJuLo ap j Liil J JiJl obi J oiibJl 
Jp Lo j^p Z?=0.010T ojlJiio jtJaiio ^Jil ^vJabJ^ Jlf ./z=20.0m jj* 

J 1^ jbvil J JaJbvj 0 ^^Jl l)I I ( 3 ) .<*—a j-kJl olbl Jj 0 ^xJl jbvwo ^jlwvwo 
^lia^2j (1)1 J^3 0 ^Jl Jp 0 Jjil A^vwJabiil 0 jjiJl wLa-jl c^wJallkLl (Jb>dJ <^abp aJL>- 
Jbeib J>bj ^ jLil (1)1 Ld>J^l <*( 3 ) *jb| Aaxlu <> ■> J^b (b) .^j^ajVb 

.^1 ? c5 *J*biii 

^ j-a .AV Jl^>- JJ J j jSbJl m Albs' ai>^AJI ^bl JjjI J .2; 

L- tf */? j jbvw« (Ojj^l AP ^ b^ jaO^P*) Jails bawJallk^s ^ L^- ^jj Ja c_3 j>ol 

J J /7? ’ Albs' Ai>diJl jbj (1 )jjI Jx>cau J jyi .7? 0 jla3 c. »,/g ) ^ jb 

./?’ = 2/? 0 Jai iygJ (.. a*/p\ jbvwo J ^vJabi^o JU- Ala-wol jj <^.3^>cjIj 

?oUj/yi JlS* bJ la 

oj!lj2>3 ^Jalwo ^^vwJabk^s cJL^- Jp C^J^r d 1 ^ 0 J| AflJalll (1)1 

JSblJl J jil jlwvwJJ j-jl Jp Atflabl J jJ^a ^jLj Jla^ilj 1.00 IIlT 
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.(Jlpxil 4ah **a <3 yj L$ Lpyo-P o^l ci ci 0jj5S\Jl *-^.P1.22 
jLvwo ol <aLlLq ^S\J l)jj^5sJ*>U ioj^AJl yojJ! oj^i!l (a) 

<3 oUjj^SsJVl 4] jyp (y 2 -^ (j^ j^l (b) .(^yta 1.jLwwo j-A Ojj^SsJ^yi 

.j55y>- iSUa Jc>- j\ c2.00 cm y* JUJ.I 


« 


X X X X X 
X X X X X 
X X X X X 
X X X X X 
X X X X X 


X X X X X 

B=0 B= 1.00 mT 
P1.22 JiLiJl 


^MabLuU Jbw Jj -Jyuj uUbUM> J^Lmj ulfl uhl 1.3 

Applications Involving Charged Particles Moving in a Magnetic Field 

jJ yj ^y5CJl (jU>dl jIjJLo .1.14 J5CoJl <3 jil <lx5CJl ejLJa^o yipl .23 
ip^Jl y ya ^5 <J jUxilj c2.50xl0 3 V/m ys luy^Jl y 

<c\z£ ao>cJLJI y^L>4 d)yl j c..^,^1 .0.035 T y* colytl'yi 0 

.m = 2.18xl0" 26 kg 

0.450 T ojIwULa L^wJ^bJco dUoy oilyjy (jjyiSw* ^o^2j y .24 

5^y> (b)j Jjj^lSLvJl ss y (a) jlJiio ISU .1.20m U^ki 5ikoa 

?oilyjyJl Lg-wv05\j 

E — Ek yjJ^L*iij y (jL^y yy5 <~)L^ y° (JySCj ^y 

ly^lk oUjj55\Jl jL^wo E iyS wO-jl .B = 15.0 mT d)l B — Bjj 

.cJ y>Oj (1)1 (1)y L-JLJl X jy£ oU£l J ii y>Oj 750 eV 
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2.00 kV d^j>- c3*LoU»-l 238 ^ j-2 jjj oUjjI S 

(a) . L^ip b.^^<*»p oL^-l 1.20 X o^lda^ L^Jaljd>3 ^ cdL>o^ 
?jJ tad (c) .235 ^j-o !jjj oLdvd-l dp! (b) jjIdJl L&jdvwo jia^ i. a*,&\ 

JdJJ jldd (d) d^_>- wLdJo ^JaS 

o^Ja$ c. tf^,/g) oLS jjjjj Jj>c*J 16.1 ^jS2J! j*° j-& IcS' 2jjd5d^ jt-^<w2j .27 
j%Jj jJjll dip jwLa« 2r° ^2Z 3 jjj^JI cJLtaail .0.350 m ^^jUM 
^ ^JL .D2j D1 Jl 2^ j oj^-Jl ®j-° ( J^ ci 600 V ojldio d^j>- 

(a.) .0.800 T ojIdiLo L^*Jalid ^j-vJalid ^Ja$ 2^ D2j D1 Jl y# 

y>- <p j+*> (b) d>-jl .OjjJSJvJl ld& (3 d^UOjjJSJ^Jl ^j wd-jl 
J 1 oljjdJl ^dp (d) .jt-i iiU (c)j .Ojj^lSwJl oLSjjj^Jl 
<3 2jjjjdl l^waa> ^dl oJJI jldJLa lo (e) ?2jjJ5JvJl <3 2jjjjdl ^ jJL 

?Juw>C^Jl 4-L>- j*0 

qAV L&jldd iiU i^wvdS\j a 16.1 JlSJxJI <3 jll 2^^j5wJl <3 S 
4dw«jJl ojJJl . (jJ jr >~^1 D 4-il^- ^JL^2j yji 1^3 J^j oJJ ^4iUa jd^a^ 

ital*llj ^la*J oJJ^ JlSvJ 

27T 2 Tim 

&> qB 

I^Ul jj>cJl ^P 4iUJl <3 oLjJl Jd**a ia^2 j5\j ^JLj 

2gA7 q 2 BAV 


nm 


c.a^aS <3 oLjJl Jd^o 2 j-S\j (2I ^JJ-I ^P .2r^jJl ojdJl odA 21 Ja^-^ 

Jaso jJvwo ^Ja3 i. Aa/9\ o^LjJl Jd^« 21 Cdol (a) . Lo 2 j^P ojJvwo V jJaS 

:d!Jl^UiL 


dr 

dt 


1 AK 
r 7 t5 
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L .n jhlioflll JbflJI;JgUI JiOflJI 



(c) .( 3 .) 9* ^^b| a 16.1 I ^»**.**jb| S C- A^i c. A *>/2 (b) 

d)l 0 j~a\*a d) j jblSbwwJ I J jjj^UJ <£jbjiW jil d)j5\j Jwbco i< C f \ Sis 

s* <■■ Aa/9*) dilx^j i)jj*SSLy*v Jl (jl y?J*3 1 ^(JjjddbwwvJl OL) jJJ^Jl iij^J 
Jlpxil jlw\JLoj cAV = 600 V ojl JJLo J*^*j S$s>-j c0.350 m ojIjJLo 
? 4JLolS" ojj^ yS I oUjjj^JI Jhs c. tu^'} J oUjJl jIjJLo Lo (d) .0.800 T 


^fjb b^*A ^ -jl-^ 1 .0 ^L<)OwA»3 ^^**.*>1^ ^y 2^j 1 S I 

ojlwLio ^bJjiSsj'yi d)l { y?JS\ .iuLc-3!^>cj| ^1 jJl 

iALi .1.00 cm I^pLjI ^kso ^J^bJ^ jLf i£k^ J ^ ^ j 50.0 kV 
^LwvJlj edl^> 0^1 oliLo jSy 10.0 cm L&jIjJLo a^V^a s*j Jp ^Sj d)jjjdbJl 

J ^wUa.^ 2 j oUjj^SvJ^yi d)U <Jb>JJ J*)bp| SIS' .50.0 cm iALiJl 

c-3! y*J^i ^»j*)b]| Jb>Jwl jlJJLa U c4^-wvjJl Ob>t^>c-v2xJ I JL^L . iALAJl j^o 

^llji ji oUj^sa^i 

JjJlSCJ^U AibA^Sl J*>U- Ja^il i*do| ^1 w\j>C^oL (1)JW5 ^ ■ 

(3^ ^ ^ ,*.*/2A LS* <»d»bp l^wO b I yS* 4^-bJl ^d-^wJl <—2 1 ^^cj| ^ySLi Ol tSy**A^& 

^yi\ ?i*b& olli^^lil ojlfc J& (a) .l^Jojij JJS ipJ^o OIjlp Jp ^ 5 j iita^ 
jUxil oliLo Ji-Aj cJI^>0^1 ^-\jJl Jp (wib^- wi^>- J bowiip (b) .cibob>-l 

<SS*~j j^LdI 4-ALA l)I l)J is*-*)! Cc3l yxj *)!I ^\^Jl ^1 jJLoj ^^vwd?llill 

jt-3 (c) .4^_^o 4-li^-')\ll od-A OJl? U lil ( j^b . 0 wb-lj 4^>c-^j^o i*JL jP- J ySSS 

o^\^S" Carols' S^**'A b^wLp ^ I I | („)I ^j *\aO c b 1 

sJzis+>j (1)1 ^5Coj j\ i^b^° jl jl ^Sbwo (^1 iSjlilb 

?4as^jVl io^bi“l Jb>dw Aj>^Co c^l^>ol ^1 d)j-wwojJ^ •Iz?-')! J-A (d) ?4jjliil od-A ya 
Jp 4^>c-Aj^U i*JL Jp Jj-^2J>tU 4 jI .dbob>-l ^3 obbv*^- ^l^>-b ^ 

.^iS"! ^1 100 V (1)d)l ^J JAJI d/u (^d)b cOJwwvojj-bdl ^lALJj 
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33JJ0II jLuJIg /i j.ii ihlioflll L-lti£ 


jLu Ajj jaj J(jIa 4.u<abL(jjl ijiJI 4.1 JudiJI 
Magnetic Force Acting on a Current-Carrying Conductor 


^ ' x ot^l I—15.0 A o^)I^Aj 2 ^ 4^3 J^?^a .31 


J .A^ 0 - 120 N/m L^jlwlio a^vwJpLXo ojS .^lg~«/o 

Lg^ Aikdl <J jUxil ol^l (b)j jlwlio (a) y jj-^- 


<JL£ <3 j-* 3.00 A ojlwiio ^ j%-^2Xa -dJUL. 


.32 

0 a*w*«3pIjA1I 0 J-&5I (a) .clXLvvJl ^Jp Lo^<*p 0.280 X OjIwULo 

ool^l JoJ^- *y bli (b) • 14.0 cm aJ dlLJl ^\a &a ^Jp 

.aJL^JJ 0 jiob ^y> 4^vwJ^bill 


aJ jb dlLJl t'j^r *2.40 A ojl-Lio dolj jLJ *ui j^-i dib* .33 

<J jLJl jl5 bl .B = 1.60k T Jlf JjA-b x jjA ^IjcuI Jp ^JL 0.750 m 

?dJULJl *'J>-\ 1 jufe Jp 0 jiJl b>JS U C<^J>- jil X jyA oU£| 

Jlf Lg-^ 5.00 A ojlwLio ^^5 jLo *ui 2.80 m aJ dib^ .34 

^jp 0 jjjil A^w^bJj.! 0 jiJl ol^lj j\JjL* c^vv^-l .0.490 T ojljJLo ^ to 

90.0° (b)j 60.0° (a) ^ jUlj ^^Liil jUil <jn ajjIjJI jl pi .pi g dJLUl 

.120°(c)j 


.3f 


2.00 A ojIjlLs jlJ 4 J j^j 0.500 g/cm Jp SJu>-j JS3 4^^ dlL« 

jJ ^j 'V ^wJsbA« JU- Jil jlJjt* (b)j al^-'yi (a) jA L« jjJ-l y>^ 4 _^®l eL^-l J 

? JpVi JI LJj diLJI 


c_iL 1.00 mm oJas l.av?J ^I^jJI >2lL»*. JJ- 4Jli-l aX& lili .36 

.LJisI Jl>J.I ol^l Oj5vj I ^JaLAil ?-!j^o^yI la>- JJP A^J^I oji\Jl 

cA^i jLJ! OwLJo ^Jp JpLi>c-U 100 MW ojwLi) di-LvvlJ A-uAill? AiUaU jwLs/2^3 
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VI I (JL>JJ ojJLl! l) j£j oU£l (3 j 

. I l 5 I j ji lLILwJI ob jbJI Ibii 

jj^ ^ Juj Iji« clfewai Ijii^o 6.00 cm o^k£ l_ 4 ^ 2 jj 0.720 kg <ck£ JLo 

4 JjJ ?j d = 12.0 cm UjlJii* iaL*^ PI.37 JSC^Jl <J j-« 

JlSCxJI oL^-^l I = 48.0A 0 jIwULa utji^ jLJ (^LwJl ^ = 45.0 cm 

ol^-l 0.240 T OjljJLo ^ !l ^IwCu! ^P 

SJai- JLJI ip^ jlJiio U c jjSLJl ^ I Ju bl j (jLJl ( J^ lo j^-p 

ail I 



<3 j-« jJ* ^ j^ 3 ^p Ijilvwo /? 0 ^1?.3 c. a^)j m AlllS^ (jL-o 

^^5 jlJ JLJ I J j^j .L a] jbj d UjlJiio 4iLwc ( c ^Ju^ij lL~^ PI.37 JiLJl 
jLf . jJjJo jl Oj^o ^IwCul Jp ^^-JCoj JlSLJI J jil 0 ^I J /ojIjJLo 

L cl)^SLJ l 1 <-Aj bl .Jp b^^oP oi-^i lJ ^ ojlwL&o ^^vwsi^bk^ 

4jj^L**« Ji4- L^bJl ip j-~» jlwLio 

^ oU£l J 2.20 kA 0 jlJiio jlJ 4 J ^ 58.0 m JjJ^ ^yi\ l 5 jL j ^S' dlL* .39 
ojlwCio ^il (L& aip (JbJJ .PI. 39 JlSCjJI J 

JjLJ 65.0° L^jlwCio i>^lj ^Up oU£l J ^ll IL& -Up (JLJ.I .5.00x10 ^ T 
LlL* Jp ojjjil oji!l oU£l (b)j jlwlio (a) .^Lj^SsJl lIIL^ 
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P1.39 JSCJJI 

4^1^ 15.0 cm aJjJp diLo .P1.40 JiCbJl J jil ^UiJl ^cpI B 

(JL^- 4 ^Lp jJj jjj L ^\ ol^-l <3 (jfU £j-s^ j*a 15.0 g 

("Jp* Ls/?jll *-il^w>-l i)^Jo jil ol^-^l j^“l j^“ ‘^-b-vvJl . As>r h +,& ll ^ JX*-P 

iJj^Co c JlSCxJI <3 jil I J 5.00 A ojIwULa jLJ <ui j^j LoAip .^-^1 jJl 

^jill jtwULa U ( 3 .) ,4-w^jVl io^Li-l ^jJ>-j J iolj ipywJ ^23^1 dlLJl 

^ Ij^li dJJLJl oJlip jjSb ^JJI ^j^\ y* b> (b)j c^i'yi dJLLJl 0 J >jil 

(Jl^- ^^1 olj^lj jl^-ia Jj>-jl (c) ?iolj ip^wvO Jp^l (3j. j^“l 
?i«JS ^ ^vJ^Liil jUxil ^tajl ISI ISU (d) .oU ip^ dJLLJl 


0 :*= 


5.00 A 


i 


15.0 cm- 


5.00 A 


t. 


5.00 A 


P1.40 Ji^Jl 

r Aili-I Jkzs < Jl^aj aJ^Z y> oLj ^y> A^as\ 4jlL>- L^wJsLjto 
B ^wJsbAil oLS" lil .PI.41 7ojlJJi« jLJ Wj® 


41 


www.trgma.com 


68 


https://jadjdpdf.com 






















L .n ihlioflll (JLxqJI : JgUI JiooJI 



o jjlll oU£| (b) j (3.) Lo c4iL>tU jJl ^ J J 

?iiLLl Jp Sjjil 



.42 


dJ-L-^ <*jjl .40.0 cm 4^-L^> J cP1.42 JSCjlJI J 
ol^l J/= 5.00 A ojlJiio ^^5 jLj J^- 5iJb- JSCiJ dajcdjbcjab ^ 
^wC>- . ^11 j 0 L^-l J Z? — 0.20 T o^!w\JLo 'V L^- . J^*xJ! J 

^JlS ^yil (e) .da (d) jcdj (c) j be (b)j (a) Jp Jjil 0jiJl 4^cu 

4j^A^J| Jp 0 jjil l£j^' 2^ j-^ !l Jp 0 jjil 0 jJLlI wL^- (1)1 



P1.42 JiLiJl 

wUp J^l ol^-l J 52.0 |lxT ^jLvo jUxil jlwLio d)l 

J o5iU ^l^jJa^ ^iJjLiU ijjCSj (jry d)j*u 4 jj^jI JUT .60.0° L&jlJJLo 4 jj!j 
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.35.0 mA ojlwLio jLj j^-zj olf-l <3 jJl l5 

( jS jJl ( y& 1.40 m 4iLvw« ^JJlj ^jJl y« 4jj*j s )I I Jl jLJl 

a^vwJ^LaII oyJl .0.850 m jIjJLoj I ^jJl £-£>*^ll 

^p^>- <3 4.1^* JjL (jr^C^j l)I ^SJJwl yo IoJpLvwO .4j ^P 3*3^ 

.4.1 Jlsll 


^bluU Jbw ^ jLu 2&L> J* jjjil gljajVI j>> 5.1 cMJt 

Torque on a Current Loop in a Uniform Magnetic Field 

jLf .2.00 m Lgia^- ^La 4JlL>- <3 j^j 17.0 mA ojIjJLo jLJ .44 
,4JlL>JJ <w*-wvw>-l (s.) .4 ji14-I ^ y^J. l£j\ oU£l (3 0.800 T ojlwLio 

?i2LU Jp ^jilj JUJlI jp gjbJI I ^ jlJiio U (b) 

^vJ^bjJ.1 jUxil .9.70 mA.m 2 ojl JJL« ^*2abJco ^»jp Li JaJuT S^4 .45 

^wL>- . I JjLw4 48.0° 4jjIj AXp <3lc~^ olf 1 J 55.0 |lxT ojIjJLo SI ^-Up I 

0 ^>*y( ^Uij Aiu^ (^2^1 (b)j 4 iu^ jji (a) jjlc ^\ 0 ^*yi ouu^i 
0 ^1 clljy*J ^UiJl Jp 4J3 j jl ^JJl U (c) Jl>JJj 

? wLg_>- ^ 42^1 oi^i j^>- isiia y.4 oij£i ( j*& 

JLf (3 oLf-l (^1 3>-L> d)l ^SC^j 5.00 cm 0 <.. i*/?> 4 jJ 50 Oj5cj .46 
c25.0 mA ojlJii* ^ilil J jlil jUl Jl5 ISI .0.500 T ojlwCio ^ laX^/Q ^^JabJco 

.c-illl ^3^ 3* 3d ^»JP jlwLio 

a = 0.400 m ^UjI aJ A = 100 oUUl ^Jlp ^ JJai^o cJl* jjio 

Ujl JlLj 4jjIJ £y2-> < i)LU ^j^vw*j j jj^- Jcul 4 aJLU JjLu .b = 0.300 mj 

^jjil I ^ (ct) .PI.47 JlSCjJI (3 lc^^ j ^ 30.0° 

^il x j j^- ol^-l JB = 0.800TojlwCio ^]g~*/Q JLf ^p ^jUI c-jiLLl 

0^1 j-A La (b) ?JlSJxJI (3 ol^yi J/= 1.20 A ojlwLio jLd! l)j5sj L^wUp 
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P1.47 j£iJl 

80 JlSCxJI c-iLo l)j5cjj c^Ja-wvwo J j jj<3 .48 

4JJui ^JaTwo JLf J jljJill jjJu .4.00 cm 4JjJ^j 2.50 cm <u2>ii! 

bwiXI JUdl ^3 -p Loc^^x-wwo (1 )L«axp .0.800 X 
olfl (J jljwUJ Oj5sj o^l U-a (3 • 10.0 mA ojlwiio Utj^ 

4J^*JI oJj* jj52o .0 jj^ c. jljjJl jj^ ^ • JUftxUJ 

Jc>-jl (a) .3.60xl0 3 rev/min UjlJiio Ajjlj ip^JSJL> c-idb jl jljJiU 
(c) .jjjjII ^ if U SjJi L ^il (b) .jljjJl Jp ^Ij^jl <^51 
jljjLo la (d) .a\j*\S (3 JP JL>JJ j'dL^ ^>LJl jlwLio 

*fj j j jil ^3^ 

JLf J 10.0 cm La 0 ojj-^ J clXLwo Jl^SwJ 

^^2^1 A>-^l (a) .5.00 A ojIwULo jLJ ctlL-Jl 3^-f .3.00 mT ojl^dLa 
oL&Lf ^ Jlpxilj d-LLvJl ^UiJ jJl oliUp (^wLo (b)j dlLvJl 

.i>f IjJ! 4aL>JJ 4j2_Li^- 

.0.300 m L^2>j 0.500 m L^*Jui> J Jb JSJiJl diLo ilU- B 

. p 1.50 ^ yy ^ ^4 ^j 2 j^ jc ^ ^3p aaL^^ 1 ^s* 

y jj^i <t~*JL 40.0° i>jl^j J^J 1-50T ojIjJLo ^ b^/o JLf <3 4-iU-l 
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<3 0.900 A ojIjJLo aJLLM jLj .yz ^Ijj Jgjigg*- 

^1 Jlj^\ jlJdlo J>U-M J L^p .(i^jVl A^SU-I Juq^D JiCslJl J jil 

(b) *\ab dJLLJl £-kio 5JjJuil ojiJl ol^l jj* U (a) .jLi!l 5iJb>- 

L« (c) ^ I 4-lgj2j (J*>b>- ^ 0 ©<AA ^^3 ig^J C lj^^ I ^^P L« 

Jg^j^1,1 I ^»yp oL^-l L« (d) ^cd ^Jg.tf.11 ^^p oJjjll A^-vwJgIxilI ojjdl oUM 

? I <Jg^2j j^J j j£- (J 0 j-il! od-A 

z 



P1.50 JiLiJl 

U (g) I ?JU- ^1 Jp 5iLM Jp Ijl j5C*j (f) ?x jj^il J 
Jg-ojiwl ^yp ®b^l bo (h) ^JgJill (J^ddJ 4-w^Jglj»All ooUl 

jjjil 1 ^yp j^“~dbo bo (i) ^^ ^jgtf > (J^g* - ^<*j ° od^ 

^PI.50 J^j>- ^o (j) I aJ qjCj j^j j j£- (Jj^- $Z? ^jgtfil 

^ 1 4pbwJl c—-J^ biP C-3C^c-^g ^Jkl AlP ^j*o 4jzL^-I 

U (1). 4>zL>tU ^-vwJgbAll ^liA^zo <*— s***+>-\ (k) *\x j ^>tLl AP'LwJl l. 

^Ij^I (m) (JL>JwIj ^wJglziil ^j^Jl 4>d« <^\j 5 jjIjJI 

.(1)j (k) 4 aLM 
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The Hall Effect 6.1 


tjP I jJJl Jl (jj-*Jl ol^Ml ^IjcuI Jp 0.500cm l^SCw ^U^JI 

jUxil oU£l Jp lo^-v^J jJlS\ (j jiwwo ^1 jn = 8.46xl0 28 electron/m 3 jl 

o^Iw\j2>j (3*^J^l c^ 8.00 A o^j!w\j2>3 ^Lu olS^ 1^1 .B 

?£3jil IJla ^jVl JU.1I jIji*. U c5.10x10" 12 V 

jLf J L«Aip . 120-mA ojIjJLo jLi> <Jj-& 

Aip (a) .0.700 |lxV ojIjJLo <J y* wl^>- c0.080 T ojIjJLo ^fen a 

jlwLio L« .0.330 |lxV ojlwLio J^fepl <J<JL^- ^lAi^n^l 
SWISS' Ji>-jl .2.00 mm y B ^^bJdl JUJJ ofe£l J (b) ?jUxil IjL* 

.6 O^jrlSsJ'Vl l^JwO JS 4jj>x-^ jlwLio l)L ^Jp 4jj>x-sXJl 


<^-*-s &J 


CL) ^ ^1 ^ L*1 1 (.Jl^tLl o»^a>v^ 4j y>- 
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j.i^g'ill nlLui Cilibj 

1. (e) 

2. (i) (b) (ii) (a) 

3. (c) 

4. (i) (c), (b), (a) (ii) (a) 5 (b) 5 (c) 


/LpjflJI /ilLujUl Cilibj 

5^Jill (c) - >-^11 z (3 (b) z j olsil (3 (a). 1 

.(3 

.ajt a .,r?il ol^l (3 (c) ol^l J (b) <->r tf .,r?ll ^3^ <Jol^l (3 (a) .3 

5. (a) 1.25 x 10 13 N (b) 7.50 x 10 13 m/s 2 
7. (a) 7.91 x 10 12 N (b) zero 
9. -20.9 ;mT 
11 . 200 |aC 
13. (a) V2r p (b) V2r p 
15. 115 keV 

17. (a) 5.00 cm (b) 8.79 x 10 6 m/s 
19. 7.88 x 10 12 T 
21 . 8.00 
23. 0.278 m 
25. 244 kV/m 

27. (a) 7.66 x 10 7 s' 1 (b) 2.68 x 10 7 m/s (c) 3.75 MeV 
(d) 3.13 x 10 3 revolutions (e) 2.57 x 10' 4 s 

29. 70.0 mT 

31. (a) 8.00 x 10' 3 T 
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z <>WjI (b) 

33. -2.88 ;N 

35. (a) ci>^l (b) 0.245 T 
37.1.07 m/s 


39. (a) 5.78 N (b) *441 ^ 

41. (a) 2nrIB sin 0(b) s 4jI ls* 

43. 2.98 pN *441 ^ 

48.0° ji (b) lM 48.0° U jliiu a^jI ji JUiJI .45 

.1.07 mJ (c) Jji 


47. (a) 9.98 N . m 

y * ^glc. (Jiui5U Aic. A£.Luill l—JjUic. (b) 


49. (a) 118 |xN . m (b) -118 jliJ <U<+118pJ 
51. 43.2 |xT 
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2005 
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2008-2007 j 2000-1998 »' ^ 

- jA jVI Ajl^L^J L-LujL^JI 

2000-1994 t> S>11 
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2005 


a-b jjill j^Sj<a (_yiLuijj«a 
^aLuil *b>l ^al£l ^JJdJUdJ^G 
( ^-al*JI A j^^ya 

t_j jjj jJI i _ s ic’ <9jLbII a.b jjflll aUS jjjuji ja 
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